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(57) Abstract 



This invention concerns compounds and pharmaceutical compositions useful for treating or preventing inflammatory conditions 
in a mammal, the methods comprising administration of novel pharmaceutically useful compounds of generai formulae (I) or (II) or 
pharmaceutically acceptable salts thereof, wherein Ri-Rs are as defined in the specification. 
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INHIBITORS OF PHOSPHOLIPASE ENZYMES 
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Background of the Invention 

10 

The present invention relates to chemical inhibitors of the activity of various 
phospholipase enzymes, particularly phospholipase enzymes. 

IS Leukotrienes and prostaglandins are iaq)ortant mediators of inflammation, each of 

which classes contributes to the development of an inflammatory response in a different way. 
Leukotrienes recruit inflammatory cells such as neutrophils to an inflamed site, promote the 
extravasation of these cells and stimulate release of superoxide and proteases which damage the 
tissue. Leukotrienes also play a padiophysiological role m the hypersensitivity experienced by 

20 asthmatics [See, e.g. B. Samuelson et al.. Science. 222: 1 171-76 (1987)]. Prostaglandins 
enhance inflammation by increasing blood flow and therefore infiltration of leukocytes to 
inflamed sites. Prostaglandins also potentiate the pain response induced by stimuli. 

25 Prostaglandins and leukotrienes are unstable and are not stored in cells, but are instead 

synthesized [W. L. Smith, Biochem. J., 252:315-324 (1989)] from arachidonic acid in 
response to stimuli. Prostaglandins are produced from arachidonic acid by the action of COX- 
1 and COX- 2 enzymes. Arachidonic acid is also the substrate for the distinct enzyme pathway 
leading to the production of leukotrienes. 

30 

Arachidonic acid which is fed into these two distinct inflammatory pathways is released 
from the sn-2 position of membrane phospholipids by phospholipase A2 enzymes (hereinafier 
PLA^). The reaction catalyzed by PLA2 is believed to represent the rate-limiting step in the 
process of lipid mediated biosynthesis and the production of mflammatory prostaglandins and 
35 leukotrienes. When the phospholipid substrate of PLA^ is of the phosphotidyl choline class 
with an ether linkage in the sn-1 posidon, the lysophospholipid produced is the immediate 
precursor of platelet activating factor (hereafter called PAF), another potent mediator of 
inflammation [S.L Wasserman, Hospital Practice, 15:49-58 (1988)]. 

40 Most anti-inflammatory therapies have focussed on preventing production of either 

prostglandins or leukotrienes from these distinct pathways, but not on all of them. For 
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5 example, ibuprofen, aspirin, and indomethacin are all NSAIDs which inhibit the production of 
prostaglandins by COX-l/COX-2, but have no effect on the infl ammatory production of 
leukotrienes from arachidonic acid in the other pathways. Conversely, zileuton inhibits only 
the pathway of conversion of arachidonic acid to leukotriense. without affecting the production 
of prostaglandins. None of these widely-used anti-inflammatoiy agents affects the production 
10 ofPAF. 



15 



20 



25 



Consequently the direct inhibition of the activity of PLAj has been suggested as a 
useful mechanism for a therapeutic agent, i.e., to interfere with the inflammatory response. 
[See, e.g., J. Chang et al, Biochem. Pharmacol 26:2429-2436 (1987)]. 

A family of PLA^ enzymes characterized by the presence of a secretion signal 
sequenced and ultimately secreted from the cell have been sequenced and structurally defined. 
These secreted PLA^s have an q)proximately 14 kD molecular weight and contain seven 
disulfide bonds which are necessary for activity. These PLA^s are found in large quantities in 
mammalian pancreas, bee venom, and various snake venom. [See, e.g., references 13-15 in 
Chang et al, cited above; and E. A. Dennis, Drug Devel. Res 10:205-220 (1987).] However, 
the pancreatic enzyme is believed to serve a digestive function and, as such, should not be 
important in the production of the inflanmiatory mediators whose production must be tightly 
regulated. 



The primary stmcture of the first human non-pancreatic PLA^ has been determined. 
This non-pancreatic PLAj is found in platelets, synovial fluid, and spleen and is also a secreted 
enzyme. This enzyme is a member of the aforementioned family. [See, J. J. Seilhamer et al, 
J. Biol. Chem., 264:5335-5338 (1989); R. M. Kramer et al. J. Biol. Chem.. 2M:5768-5775 

30 (1989); and A. Kando et al, Biochem. Binphvs. Res Comm 1^:42-48 (1989)]. However, 
it is doubtful that this enzyme is important in the synthesis of prostaglandins, leukotrienes and 
PAF, since the non-pancreatic PIA^ is an extracellular protein which would be difficult to 
regulate, and the next enzymes in the biosynthetic pathways for these compounds are 
intracellular proteins. Moreover, there is evidence that PLA2 is regulated by protein kinase C 

35 and G proteins [R. Burch and J. Axelrod, Proc. Natl. Acad. Sci. U.S.A.. 84:6374-6378 
(1989)] which are cytosolic proteins which must act on intracellular proteins. It would be 
impossible for the non-pancreatic PLAj to function in the cytosol, since the high reduction 
potential would reduce the disulfide bonds and inactivate the enzyme. 

40 A murine PLA^ has been identified in the murine macrophage cell line, designated 

RAW 264.7. A specific activity of 2 mols/min/mg, resistant to reducing conditions, was 
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5 reported to be associated with the approximately 60 kD molecule. However, this protein was 
not purified to homogeneity. [See, C. C. Leslie et al, Biochem. Biophvs. Acta.. 263:476-492 
(1988)]. The references cited above are incorporated by reference herein for information 
pertaining to the function of the phospholipase enzymes, particularly PLA2. 

10 A cytosolic phospholipase (hereinafter "CPLA2") has also been identified and 

cloned. See, U.S. Patent Nos. 5,322,776 and 5,354,677, which are incorporated herein by 
reference as if fully set forth. The enzyme of these patents is an intracellular PLA2 enzyme, 
purified from its natural source or otherwise produced in purified form, which functions 
intracellularly to produce arachidonic acid in response to inflammatory stimuli. 

15 

It is now desirable to identify pharmaceutically useful compounds which inhibit the 
actions of these phospholipase enzymes for use in treating or preventing inflanfunatory 
conditions, particularly where inhibition of production of prostaglandins, leukotrienes and PAF 
are all desired results. There remains a need in the art for an identification of such anti- 
20 inflammatory agents for therapeutic use in a variety of disease states. 

Numerous pieces of evidence have supported the central role of cPLAj in lipid 
mediator biosynthesis: CPLA2 is the only enzyme which is highly selective for phosphoUpids 
containing arachidonic acid in the sn-2 position (Clark et al., 1991, 1995; Hanel & Gelb, 

25 1993); activation of cPLAj or its increased expression have been linked with increased 
leukotriene and prostaglandm synthesis (Lm et al., 1992a, 1992b, 1993); and following 
activation, cPLA^ translocates to the nuclear membrane, where it is co-localized with the 
cyclooxygenase and lipoxygenase that metabolize arachidonate to prostaglandins and 
leukotrienes (Schievella et al., 1995; Glover et al., 1995). Although these data are compellmg, 

30 the most definitive evidence for the central role of cPLAj in eicosanoid and PAF production 
came from mice made deficient in CPLA2 through homologous recombination (Uozumi et al., 
1997; Bonventre et al., 1997). Peritoneal macrophages derived from these animals failed to 
make leukotrienes, prostaglandins, or PAF. The cPLA^ deficient mice have also been 
informative of the role of cPLA^ in disease, since these mice are resistant to bronchial 

35 hyperreactivity in an anaphylaxis model used to mimic asthma (Uozumi et al., 1997). Thus, 
despite the size of the phospholipase Aj superfamily, cPLAj is essential for prostaglandin, 
leukotriene, and PAF production. 

Clark, J. D., Lin, L.-L., Kriz, R. W., Ramesha, C. S., Sultzman, L. A., Lin, A. Y., 
40 Milona, N., and Knopf, J. L. (1991). A novel arachidonic acid-selective cytosolic PLAj 
contains a Ca^*-dependent translocation domain with homology to PKC and GAP. Cell 65, 
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20 



25 



30 



1043-1051. Hanel, A. M., and Gelb, M. H. (1993). Processive interfacial catalysis by 
m a mm alian 85-kilodallon phospholipase Aj enzymes on product-containing vesicles: 
application to the determination of substrate preferences. Biochemistry 32, 5949-5958. 

Lin, L.-L., Lin, A. Y., and DeWitt, D. L. (1992a) IL-1 _ induces the accumulation of 
cPLA2 and the release of PGEj in human fibroblasts. J. Biol. Chem. 267, 23451-23454. Lin, 
L.-L., Lin, A. Y., and Knopf, J. L. (1992b) Cytosolic phospholipase A3 is coupled to 
hormonally regulated release of arachidonic acid. Proc. Natl. Acad. Sci. USA 59, 6147-6151. 
Lin, L.-L., Wartmann, M., Lin, A. Y., Knopf, J. L., Seth, A., and Davis, R. J. (1993) 
cPLAj is phosphorylated and activated by MAP kinase. Cell 72, 269-278. 

Glover, S., de Carvalho, M., Bayburt, T., Jonas, M., Chi, E., Uslie. E., and (jelb, 
M. (1995) Translocation of the 85-kDa phospholipase Aj from cytosol to the nuclear envelope 
in rat basophilic leukemia cells stimulated with calcium ionophore or IgE/antigen. J. Biol. 
Chem. 270, 15359-15367. Schievella, A. R., Regier, M. K., Smith, W. L., and Lin. L..L. 
(1995). Calcium-mediated translocation of cytosolic phospholipase to the nuclear envelope 
and endoplasmic reticulum. J. Biol. Chem. 270, 30749-30754. 

Uozumi, N.. Kume, K., Nagase, T., Nakatani, N., Ishii, S., Tashiro, F., Komagata, 
Y., Maki, K., Ikuta, K., Ouchi, Y., Miyazaki, J-i., & Shimizu, T. (1997). Role of cytosolic 
phospholipase Aj in allergic response and parturition. Nature 590, 618-622. Bonventre, J. V., 
Huang, Z., Reza Taheri, M., O'Leary, E., Li, E., Moskowitz, M. A., and Sapirstein, A. 
(1997) Reduced fertility and postischaemic brain injury in mice deficient in cytosolic 
phospholipase A^. Nature 390, 622-625. 

Summarv of the Invention 

Compounds of this invention have the following formulae: 
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R, and R,, are independently selected from H, halogen, -CF,, -OH, -C,-C,o alkyl, 
preferably -C|-Q alkyl, -S-C,-C,o alkyl, preferably -S-C,-Q alkyl, C,-C,o alkoxy, preferably 
Cj-Cg alkoxy, -CN, -NOj, -NHj, phenyl, -0-phenyl, -S-phenyl, benzyl, -0-benzyl, -S- 
10 benzyl; or a ring moiety of the groups a), b) or c), below, directly bonded to the indole ring or 
bonded to the indole ring by a -S-, -O- or -(CHjV bridge; 

a) a five-membered heterocyclic ring containing one or two ring heteroatoms 
selected from N, S or O including, but not limited to, furan, pyrrole, thiophene, imidazole, 
IS pyrazole, isothiazole, isoxazole, pyrrolidine, pyrroline, imidazolidine, pyrazolidine, pyrazole, 
pyrazoline, imidazole, tetrazole, oxathiazole, the five-membered heterocyclic ring being 
optionally substituted by from 1 to 3 substituents selected from halogen, C,-C,o alkyl, 
preferably C^-C^ alkyl, C,-C,o alkoxy, preferably C^-C^ alkoxy, -NOj, -NHj, -CN, -CF3; or 

20 b) a six-membered heterocyclic ring containing one, two or three ring heteroatoms 

selected from N, S or O including, but not limited to, pyran, pyridine, pyrazine, pyrimidine, 
pyridazine, piperidine, piperazine, tetrazine, thiazine, thiadizine, oxazine, or morpholine, the 
six-membered heterocyclic ring being optionally substituted by from 1 to 3 substituents 
selected from halogen, C,-C,o alkyl, preferably Cj-Cg alkyl, C,-C,p alkoxy, preferably C,-Cg 

25 alkoxy, -CHO, -NOj, -NH^, -CN, -CF3 or -OH; or 

c) a bicyclic ring moiety optionally containing from 1 to 3 ring heteroatoms 
selected from N, S or O including, but not limited to benzofriran, chromene, indole, isoindole, 
indoline, isoindoline, napthalene, purine, indolizine, indazole, quinoline, isoquinoline, 
30 quinolizine, quinazoline, cinnoline, phthalazine, or napthyridine, the bicyclic ring moiety being 
optionally substituted by from 1 to 3 substituents selected from halogen, C,-C,o alkyl, 
preferably Cj-C^ alkyl, C,-C,o alkoxy, preferably Cj-Cg alkoxy, -CHO, -NOj, -NHj, -CN, - 
CF3 or -OH; or 

35 d) a moiety of the formulae: 
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10 ZisOorS; 

Rg is selected from the relevant members of the group H, -CF3, C,-C,o alkyl, 
preferably Cj-Q alkyl, C,-C,o alkoxy, preferably CpC^ aikoxy, phenyl, -0-phenyl, -S- 
phenyl, benzyl, -O-benzyl, or -S-benzyl, the phenyl and benzyl rings of these groups being 
15 optionally substituted by from 1 to 3 substituents selected from halogen, C,-C,o alkyl, 
preferably Cj-Q alkyl, C,-C,o alkoxy, preferably CpQ alkoxy, -CHO, -NO2. -NHj, -CN, - 
CF3, or -OH; 

R7 is selected from the relevant members of the group -OH, -CF3, C,-C,o alkyl, 
20 preferably Cj-Q alkyl, C,-Cio alkoxy, preferably C^-Q alkoxy, -NHj, -(CH2)„-NH2, -hfH- 
(CpC, alkyl), -N-(CrQ alkyl)^, -(CH^^NH-CCj-C, alkyl). -(CH,),-N-(C,-C, alkyD^, 
phenyl, -0-phenyl, benzyl, or -O-benzyl; or 

a) a five-membered heterocyclic ring containing one or two ring heteroatoms 
25 selected from N, S or O including, but not limited to, furan, pyrrole, thiophene, imidazole, 

pyrazole, isothiazole, isoxazole, pyrrolidine, pynoline, imidazolidine, pyrazolidine, pyrazole, 
pyrazoline, imidazole, tetrazole, oxalhiazole, the five-membered heterocyclic ring being 
optionally substimted by from 1 to 3 substituents selected from halogen, C,-C,o alkyl, 
preferably C.-Cg alkyl, C,-C,o alkoxy, preferably Cj-Cg alkoxy, -NOj, -NHj, -CN. or -CF3; 
30 or 

b) a six-membered heterocycUc ring containing one, two or three ring heteroatoms 
selected from N, S or O including, but not limited to, pyran, pyridine, pyrazine, pyrimidine, 
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25 



pyridazine, piperidine, piperazine, tetrazine, thiazine, thiadizine, oxazine, or morpholine, the 
six-mcmbered heterocyclic ring being optionally substituted by from 1 to 3 substituents 
selected from halogen, C,-C,o alkyl, preferably Cj-Cg alkyl, C,-C,o alkoxy, preferably Cj-Q 
alkoxy. -CHO. -NO,. -NHj. -CN, -CFj or -OH; or 

c) a bicyclic ring moiety containing from 8 to 10 ring atoms and optionally 
containing fix>m 1 to 3 ring heteroatoms selected from N, S or O including, but not limited to 
benzofuran, chromene, indole, isoindole, indoline, isoindoline, napthalene, purine, indolizine, 
indazole, quinoline, isoquinoline, quinolizine, quinazoline, cinnoline, phthalazine, or 
napthyridine, the bicyclic ring moiety being optionally substituted by from 1 to 3 substituents 
selected from halogen, C,-C,o alkyl, preferably C^-C^ alkyl, C,-C,o alkoxy, preferably Cj-Q 
alkoxy, -CHO, -NOj, -NHj, -CN, -CF3 or -OH; 

n is an integer from 0 to 3; 

R2 is selected from H, halogen, -CN, -CHO, -CF3, -OH, Cj-C,o alkyl, preferably C,- 
alkyl, Cj-C,o alkoxy, preferably C^C^ alkoxy, -CHO, -CN, -NOj, -NHj, -NH-Ci-C^ 
alkyl, -N(C,.C6 alkyl)^, -N-SOj-C^-C^ alkyl. or -SOj-Cj-Cg alkyl; 

R3 is selected from -COOH, -C(0)-COOH, -(CH2)„-C(0)-C00H, -(CH^VCOOH, 
-CH=CH-COOH, -(CHjVtetrazole, 




or 




(Ci-Ce lower alkyl) 



O 



II 




OH 



S 

i 



OH 
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or a moiety selected from the formulae -L'-M' ; 

wherein L' is a bridging or linking moiety selected from a chemical bond, -(CHjV, -S-, -0-, 

-c(0)-. -(CHjVC(0)-. -(CH,vc(0)-(ch,v, -(cHjVo-(Ch,v.-(ch,).-s-(CHj).-. 

-C(Z)-N(RJ-. -C(Z)-N(R,)-(CH2)„-, -C(0)-C(Z)-N(Re)., -C(0)-C(Z)-N(Rs)-(CHjV, 
-C(Z)-NH-S02-, or-C(Z)-NH-SOj-(CHi)„-; 

M' is selected from the group of -COOH, -(CHj)„-COOH, -(CH2)„-C(0)-C00H, 
tetrazole. 




Rg, in each appearance, is independently selected from H, -COOH, -(CHzVCOOH, - 
(CHj)„-C(0)-COOH, tetrazole, 
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n-p-OH >^ 
^ O ,or OH: 



R, is selected from H, halogen, -CF3, -OH, -COOH, -(CHj)„-COOH, 
-(CH2)„-C(0)-C00H, -C,-Q alkyl, -O-C.-Q alkyl, -©-(CH^X-COOH, -0-CH2-C=C-C00H, 
-0-C=C-CH2-C00H, -NH(C,-Q alkyl), -N(C,-Cj alkyl)^, -N-C(0)-(CHj).-COOH, -N-SO^- 
(CHj),-COOH, -C(0)-N-(CHj)„-COOH; 

R,o is selected firom the group of H, halogen, -CF3, -OH, -(CH2)„-C00H, 
-(CHj),-C(0)-C00H, -C,-Cj alkyl. -O-Cj-Q alkyl, -©-(Ci-Q alkyl)-(OH),. -NH(C,-Cs 
alkyl), -N(C,-Q alkyl),. -N-C(0)-N-(C,-C« alkyl)-(OH)j, 
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R„ is selected from H, C,-Cj lower alkyl, C,-Cj cycloalkyl, -CFj, -COOH, -(Ciy.- 
COOH, -(CHj)„-C(0)-COOH, 




9 



with a proviso that the complete moiety at the indole or indoline 3-position created by 
any combination of R3. L', M^ Rg. R^, R,q, and/or R„ shall contain at least one acidic moiety 
selected from or containing a carboxylic acid, a tetrazole, or a moiety of the formulae: 




n is an integer from 0 to 3; 
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R4 is selected from H, -CF3, C,-Q lower alkyl, Cj-Q lower alkoxy, Cj-Cjo 
cycloalkyl, -Cj-Q alkyl-Cj-Cjo cycloalkyl. -CHO, halogen, or a moiety of the formula -L^-M^: 

L} indicates a linking or bridging group of the formulae -(CHj^, -S-, -0-, 
10 -C(0)-, -(CHjVQO)-, -(CH^VCCOXCH^V, -(CH^VO-CCH^V. or .(CH^VS-CCH,)^-, 
C(0)C(0)X; 
where X is O or N 



is selected from: 

15 

a) the group of Cj-Q lower alkyl, C,-Cg lower alkoxy, C^C^q cycloalkyl, 
phenyl or benzyl, the cycloalkyl, phenyl or benzyl rings being optionally substituted by from 1 
to 3 substituents selected from halogen, C,-C,o alkyl, preferably Cj-Q alkyl, C,-C,o alkoxy, 
preferably C|-Q alkoxy, -NOj, -NHj, -CN, or -CF3; or 

20 

b) a five-membered heterocyclic ring containing one or two ring heteroatoms 
selected from N, S or O including, but not limited to, furan, pyrrole, thiophene, imidazole, 
pyrazole, isothiazole, isoxazole, pyrrolidine, pyrroline, imidazolidine, pyrazolidine, pyrazole, 
pyrazoline, imidazole, tetrazole, oxathiazole, the five-membered heterocyclic ring being 

25 optionally substituted by from 1 to 3 substituents selected from halogen, Cj-C,o alkyl, 
preferably C^-C^ alkyl, C,-Cio alkoxy, preferably Cj-Q alkoxy, -NOj. -NHj, -CN, or -CF3; 
or 



c) a six-membexed heterocyclic ring containing one, two or three ring heteroatoms 
30 selected from N, S or O including, but not limited to, pyran, pyridine, pyrazine, pyrimidine, 

pyridazine, piperidine, piperazine, tetrazine, thiazine, thiadizine, oxazine, or morpholine, the 
six-membered heterocyclic ring being optionally substimted by from 1 to 3 substituents 
selected from halogen, C,-C,o alkyl, preferably C,-Cg alkyl, C,-C,(, alkoxy, preferably C,-Cg 
alkoxy, -CHO, -NOj, -NH^, -CN, -CF3 or -OH; or 

35 

d) a bicyclic ring moiety containing from 8 to 10 ring atoms and optionaUy 
containing from 1 to 3 ring heteroatoms selected from N, S or O including, but not limited to 
benzofuran, chromene, indole, isoindole, indoline, isoindoline, napthalene, purine, indolizine, 
indazole, quinoline, isoquinoline, quinolizine, quinazoiine, cinnoline, phthalazine, or 

40 napthyridine, the bicyclic ring moiety bemg optionally substituted by from 1 to 3 substituents 
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5 selected from halogen, C,-C,o alkyl, preferably C.-C^ alkyl, C,-C,o alkoxy. preferably C.-Q 
alkoxy. -CHO, -NO,. -NHj, -CN, -CF, or -OH; 

Rj is selected from C.-Q lower alkyl. C,-Cj lower alkoxy. -(CHjVCj-Cjo 
cycloalkyl, 

10 -(CHjVS-(CH2),-C3-C,o cycloalkyl, -(CH2).-0-(CH2)„-C3-C,o cycloalkyl , or the groups of: 

a) -(CH2)„-phenyl-0-phenyl, -(CH^Vphenyl-CHj-phenyl, -(CHj)„-0-phenyl- 
CHj-phenyl, -(CHjVphenyl-(O-CHj-phenyl)j, -CHj-phenyl-C(0) -benzothiazole or a moiety 
of thefonnulae: 

15 ^ Y f ^ O ' ^ • 5 , 



/(CH2)„^ (CH2)„^ 



20 




_L_Y or 



(CH2)n 




wherein n is an integer from 0 to 3, preferably 1 to 3, more preferably 1 to 2, 

25 

Y is Cj-Cj cycloalkyl, phenyl, biphenyl. each optionally substituted by from 1 to 3 
groups selected from halogen, C,-C,o alkyl. preferably C.-C. alkyl, C.-C.^ alkoxy, preferably 
C,-Q alkoxy. -NO^, -NH^. -CN. or -CFj; or 

30 a) a five-membered heterocyclic ring containing one or two ring heteroatoms 

selected from N. S or O including, but not limited to, furan, pyrrole, thiophene, imidazole, 
pyrazole, isothiazole, isoxazole, pyrrolidine, pyrroline. imidazoUdine. pyrazoUdine, pyrazole. 
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5 pyrazoline, imidazole, tetrazole, oxathiazole, the five-membered heterocyclic ring being 
optionally substituted by from 1 to 3 substituents selected from halogen, C|-C,o alkyl, 
preferably Cj-Cg alkyl, C,-C,o alkoxy, preferably 0,-0^ alkoxy, -NOj. -NHj, -CN, -CFj, or 
by one phenyl ring, the phenyl ring being optionally substituted by by from 1 to 3 substituents 
selected from halogen, C,-C,o alkyl, preferably C,-Cg alkyl, C,-C,o alkoxy, preferably C^-C^ 
10 alkoxy, -NOj, -NHj, -CN, -CF3; or 

b) a six-membered heterocyclic ring containing one, two or three ring heteroatoms 
selected from N, S or O including, but not limited to, pyran, pyridine, pyrazine, pyrimidine, 
pyridazine, piperidine, piperazine, tetrazine, thiazine, thiadizine, oxazine, or morpholine, the 

15 sbc-membered heterocyclic ring being optionally substituted by from 1 to 3 substituents 
selected from halogen, C,-C,o alkyl, preferably Cj-C^ alkyl, C,-C,o alkoxy, preferably Cj-C^ 
alkoxy, -CHO, -NOj. -NHj, -CN, -CF3 or -OH; or 

c) a bicyclic ring moiety containing from 8 to 10 ring atoms and optionally 
20 containing from 1 to 3 ring heteroatoms selected from N, S or O including, but not limited to 

benzofuran, chromene, indole, isoindole, indoline, isoindoline, napthalene, purine, indolizine, 
indazole, quinoline, isoquinoline, quinolizine, quinazoline, cinnoline, phthalazine, or 
napthyridine, the bicyclic ring moiety being optionally substituted by from 1 to 3 substituents 
selected from halogen, C,-C,o alkyl, preferably C,-Cg alkyl, C,-C,o alkoxy, preferably Cj-Cg 
25 alkoxy, -CHO, -NO^, -NH^, -CN, -CF3 or -OH; 

d) a moiety of the formulae -(CHj^A, r(CH2)„-S-A, or -(CH2)„-0-A, wherein A 
is the moiety: 




30 wherein 

DisH,Ci-Cg lower alkyl, Cj-Cg lower alkoxy, -CF3 or -(CH2VCF3; 

B and C are independendy selected from phenyl, pyridinyl, pyrimidinyl, furyl, thienyl 
or pyrrolyl groups, each optionally substituted by from 1 to 3, preferably 1 to 2, substituents 
35 selected from H, halogen, -CN, -CHO, -CF3, -OH, -C,-C^ alkyl, Cj-C^ alkoxy, -NH. , -N(Ci- 
05)2, -NH(C,-C^, -N-C(0)-(C,-C6), -NO2, or by a 5- or 6-membered heterocyclic or 
heteroaromalic ring containing 1 or 2 heteroatoms selected from O, N or S, such as, for 
example, morpholino; 



13 



wo 99/43654 
or a phannaceudcally acceptable salt thereof. 



PCTAJS99/03898 



One group of compounds within this invention are those in which the indole or indoline 
2-position (R^) is substituted only by hydrogen and the substituents at the other indole or 
indoline positions are as described above. 



and R9 is as defined in the broad genus above. 

Another group of this invention comprises compounds in which R2 and are 
hydrogen and tiie groups at R,, R,. , R3, and R5 are as defined above. Within this group are 
two further preferred groups. In the first, R, is in the indole or indoline 5 position and in the 
second Rj is in the indole or indoline 6 position. 

In a further preferred group herein, R, is in the indole or indoline 5-position and is 
benzyloxy, Rj and R4 arc hydrogen and R3 and R5 are as defined above. 

Among the more preferred compounds of this invention are those of the following 
formulae: 



Another R3 is - 
is a chemical bond, and 



'V'M\ wherein is as defined above, more preferably wherein 
* is the moiety: 




R9 




whoein: 
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R,is selected from H. halogen, -CF3, -OH, -C,-C,o alkyl, preferably -C,-C^ alkyl, -S- 
C,-C|o alkyl. preferably -S-C^-Q alkyl. C,-C,o alkoxy, preferably C^-C^, alkoxy. -CN, -NO^, 
-NHj. phenyl, -O-phenyl, -S-phenyl, benzyl, -O-benzyl, -S-benzyl or a moiety of the 
formulae: 



IT IT II 

o o R7 ^ . o 



Rg is selected fix>m H, C^-C^ alkyl, C,-Cg alkoxy, phenyl, -O-phenyl, benzyl, -O- 
benzyl, the phenyl and benzyl rings of these groups being optionally substituted by from 1 to 3 
substituents selected from halogen, Cj-C^ alkyl, Cj-C^ alkoxy, -NOj, -NHj, -CN, -CF3, or - 
OH; 

is selected from -OH, -CF3, C,-C^ alkyl, C^-C^ alkoxy, -NH-(C,-C^ alkyl), -N-(C,- 
alkyl)2. pyridinyl, thienyl, furyl, pyrrolyl, phenyl, -O-phenyl, benzyl, -O-benzyl. pyrazolyl 
and thiazolyl, the rings of these groups being optionally substituted by from 1 to 3 substituents 
selected from halogen, -CN, Cj-C^ alkyl, Cj-C^ alkoxy, -NOj, -NHj, -CF3, or -OH; 

R2 is selected from H, halogen, -CF3. -OH, -C,-C,o alkyl, preferably -Cj-Cg alkyl, Cp 
C,o alkoxy, preferably C^-C^ alkoxy, -CHO, -CN, -NO^, -NH^, -NH-Cj-Cg alkyl, -NiC^-C^ 
alkyOj, -N-SOj-Cj-Cfi alkyl, or -SOz-Cj-Cg alkyl; 

R3 is selected from -COOH, -C(0)-COOH, -(CHj)„-C(0)-COOH, -(CH^VCOOH, 
-CH=CH-COOH, -(CH2)„-tetrazole, 
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{OyCe lower alkyl) 



or 




14^ > 



(CrCe lower alkyl) 



or 



o 




OH 



or a moiety selected from the formulae -L*-M'; 

wherein is a bridging or linking moiety selected from a chemical bond, -(CH^V, -S-, -0-, 



.C(OK -(CH,VC(0)-, -(CHA-C(0)-(CH,)„., -(CH,)„-0-(CH3V,-(CH,VS-(CH,V. 
-C(Z)-N(R,)-, -C(Z)-N(R,)-(CH2V, -C(0)-C(Z)-N(R,)-, .C(0)-C(Z)-N(R,)-(CH2)„-, 
-C(Z)-NH-S02-, or rC(Z)-NH-S02-(CH2V; 

M* is selected from the group of -COOH, -(CH^VCOOH, -(CHjVC(O)-COOH, 
tetrazole. 
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HN N 



O Ra 



Rio 



Rio 



|J^R9 
Rio 




Ril O ^ X)H 



or 



Rg, in each appearance, is independently selected from H, -COOH, -(CH2)g-C00H, 
10 (CHj).-C(0)-COOH,tetrazole, 



9 



^ O 



-OH 



.or 



V 



15 



R, is selected from H, halogen, -CTj, -OH, -COOH, -(CHjVCOOH, 
-(CHj).-C(0)-COOH. -C,-Q alkyl. -O-C.-Cg alkyl, -NHCCj-Q alkyl), or -N(C,-Q alkyD^; 

R,o is selected from the group of H, halogen, -CF3, -OH, -(CHj^-COOH, 
-(CHj).-C(0)-COOH, -C,-Q alkyl, -0-C,-Q alkyl, -NH(C,-Q alkyl), -N(C,-Cs alkyO^, 



20 



•(CHA' 




F38 




•(CH2)r 
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N 




11 \ 

^(C,-C6 tower alley!) Z 





N 7^8 



R9 




'R9--(CH2V 




10 



•(CH2)„- 




, or 




R„ is selected from H, C,-Cj lower alkyl, C^-C^ cycloalkyl, -CF3, -COOH, -(CHj)„- 
COOH, -(CHj)„-C(0)-COOH, 

Rs Re 

-(CH2)„- 





15 



with a proviso that the complete moiety at the indole or indoline 3-position created by 
any combination of R3, L^ M\ Rg, R^, R^^, and/or R„ shall contain at least one acidic moiety 
selected from or containing a carboxylic acid, a tetrazole, or a moiety of the formulae: 



9 \/ 

^ O . ^ ^OH 



or 



A. 



20 



D is an integer from 0 to 3; 



R4 is selected from H, -CF3, C,-Cj lower alkyl, C.-Q lower alkoxy, Cj-C.o 
cycloalkyl, -C.-Cg alkyl-Cj-Cjo cycloalkyl, -CHO, halogen, or a moiety of the formula -L^-M^: 



25 



18 



0 



wo 99/43654 



PCT/US99/03898 



5 indicates a linking or bridging group of the formulae -(CHj )„-. -S-, -0-, 

-C(0)., -(CH^VQO)-, .(CH2VC(0)-(CH2)„-, .(CH2V0-(CH,V. or -(CH^-S-CCH^V; 

is selected from the group of C,-Cg lower alkyl, Cj-C^ lower alkoxy, C^^-C^q 
cycloalkyl, phenyl or benzyl, the cycloalkyl, phenyl or benzyl rings being optionally 
10 substituted by from 1 to 3 substituents selected from halogen, C,-C,o alkyl, preferably Cj-Cg 
alkyl, C,-Cio alkoxy, preferably C^-C^ alkoxy, -NOj, -NH^, -CN, or -CF3; or 

a) a five-membered heterocyclic ring containing one or two ring heteroatoms 
selected from N, S or O including, but not limited to, furan, pyirole, thiophene, imidazole, 

IS pyrazole, pyrrolidine, or tetrazole, the five-membered heterocyclic ring being optionally 
substituted by from 1 to 3 substituents selected from halogen, C,-C,o alkyl, preferably Cj-Q 
alkyl, Ci-C,o alkoxy, preferably Cj-Q alkoxy, -NOj, -NHj, -CN, or -CF3; or 

b) a six-membered heterocyclic ring containing one, two or three ring heteroatoms 
20 selected from N, S or O including, but not limited to pyridine, pyrimidine, piperidine, 

piperazine, or morpholine, the six-membered heterocyclic ring being optionally substituted by 
fipom 1 to 3 substituents selected from halogen, C,-C,q alkyl, preferably C,-Cg alkyl, C,-C,o 
alkoxy, preferably C,-Cg alkoxy, -CHO, -NO^, -NHj, -CN, -CF3 or -OH; or 

25 c) a bicyclic ring moiety containing from 8 to 10 ring atoms and optionally 

containing from 1 to 3 ring heteroatoms selected from N, S or O including, but not limited to 
benzofuran, indole, indoline, napthalene, purine, or quinoline, the bicyclic ring moiety being 
optionally substituted by from 1 to 3 substituents selected from halogen, Cj-Cjo alkyl, 
preferably Cj-Q alkyl, C,-C,o alkoxy, preferably C^-C^ alkoxy, -CHO, -NOj, -NHj, -CN, - 

30 CF3 or -OH; 

Rj is selected from Cj-C^ lower alkyl, Cj-C^ lower alkoxy, -(CH2)n-C3-C,o 
cycloalkyl, 

-(CH2)„-S-(CH2VC3-C,o cycloalkyl, -(CH2)„-0-(CH2)„-C3-C,o cycloalkyl, or die groups of: 

35 

a) -(CH2)„-phenyl-0-phenyl, -(CH2)„-phenyl-CH2-phenyl, -(CH2)„-0-phenyl- 
CHj-phenyl, -(CH2)n-phenyl-(0-CH2-phenyl)2, -CH2-phenyl-C(0)-benzothiazole or a moiety 
of the formulae: 
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A, 



^^(CH2)„v^^ y-^^^ns^^y /(^"2>'\g^ (CH2)rt.^^ 



9 

wherein n is an integer from 0 to 3, preferably 1 to 3, more preferably 1 to 2, Y is C3-C5 
10 cycloalkyl, phenyl, benzyl, napthyl, pyridinyl, quinolyl, fiiryl, thienyl, pyrrolyl, benzothiazole 
and pyrimidinyl, the rings of these groups being optionally substituted by from 1 to 3 
substituents selected from H, halogen, -CF3, -OH, -Cj-Q alkyl, C,-Q alkoxy, -CN, -NH2, - 
NO2 or a five membered heterocyclic ring containing one heteroatom selected from N, S, or O, 
preferably S or O; or 



15 



b) a moiety of the formulae -(CH2)„-A, -(CHj ^S-A, or -(CH^VO-A, wherein A 
is the moiety: 




B 

wherein 



20 



DisH,C,-Q lower alkyl, C,.Cg lower alkoxy, -CF3 or KCHj)^-!^^,; 



B and C are independently selected from phenyl, pyridinyl, pyrimidinyl, fiiryl, thienyl 
or pyrrolyl groups, each optionally substituted by from 1 to 3, preferably 1 to 2, substituents 
25 selected from H, halogen, -CF3, -OH, -0,-^ alkyl, C,.Q alkoxy, -NHj or -NOj; 
or a phannaceuticaUy acceptable salt thereof. 

One group of compounds within this invention are those in which the indole or indoline 
2-position (R4) is substituted only by hydrogen and the substiments at the other indole or 
30 indoline positions are as described above. 

In an another preferred group of this invention R, is in the indole or indoline 5 or 6 
position and is cyclopentylcaiboxamide or cyclopentyloxycaibonylamino, and R4are 
hydrogen, and R3 and R5 are as defined above. 

35 
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A further preferred group of this invention consists of R, and R^at the indole or 
indoiine 5 and or 6 position and are each selected from the group consisting of Ci-Qaikoxy, 
cyano, sulfonyl and halo, Rj and R^are hydrogen, and R3 and R3 are as defined above. 

Another group of this invention comprises compounds in which Rj and R^ are 
hydrogen and the groups at R,, R3, and R5 are as defined above. Within this group are two 
further preferred groups. In the furst, R, is in the indole or indoiine 5 position and in the second 
Ri is in the indole or indoiine 6 position. 

In a further prefeired group herein, Rj is in the indole or indoiine 5-position and is 
benzyloxy, Rj and R4 are hydrogen and R3 and R^ are as defined above. 

A preferred group of compounds of this invention have the following formulae: 



R, is selected form H, halogen, -CF3, -OH, -Cj-Cg alkyl, C^-C^ alkoxy, -NO^, -NHj, 
CN, phenyl, -O-phenyl, benzyl, -O-benzyl, -S-benzyl or a moiety of the formulae: 




wherein: 





O 



or 



O 
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Rj is selected from H, C,-Cj alkyl, C.-Cj alkoxy, phenyl, -0-phenyl, benzyl, -O- 
ben^l, the phenyl and benzyl rings of these groups being optionally substituted by from 1 to 3 
substituents selected from halogen, C.-Q alkyl, C,-Cj alkoxy, -NHj, -NOj, -CF3, or -OH; 

R7 is selected from -CF3, C.-C^ alkyl, C,-C« alkoxy, -NH-CC.-C^ alkyl), -N-(C,-Cj 
alkyl)^, pyridinyl, thienyl, furyl, pyrrolyl, phenyl, -O-phenyl, benzyl, -0-benzyl, pyrazolyl 
and thiazolyl, the rings of these groups being optionally substituted by from 1 to 3 substituents 
selected from halogen, C.-Q alkyl, C,-Q alkoxy, -NHj, -NOj, -CFj, or -OH; 

Rj is selected from H, halogen. -CN, -CHO, -CFj, -OH, C,-C,o alkyl, preferably C,- 
Cj alkyl, C,-C,o alkoxy, preferably C.-Cj alkoxy, -CHO, -CN, -NOj, -NHj, -NH-Cj-C^ 
alkyl, -N(C,-Cj alkyl)j, -N-SOj-C.-Cj alkyl, or -SOj-C,-Cj alkyl; 

Rj is selected from -COOH, -C(0)-COOH, -(CHj).-C(0)-COOH, -(CHj),-COOH, 
-CH=CH-COOH, -(CH2).-tetrazole, 




(Ci-Ce tower alkyl) 




or a moiety selected from the formulae -L'-M'; 

wherein L' is a bridging or linking moiety selected from a chemical bond, -(CHj)„-, -S-, -0-, 
-C(0)-, -(CH,)„-C(0)-, -(CH,),-C(0)-(CH,).-, -(CH,)„-0-(CH^.-,-(CHA-S-(CH3).-,' 
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-C(Z)-N(Rj)-. -C(Z)-N(Rs)-(CHj),-, -C(0)-C(Z)-N(Rs)-. -C(0)-C(Z)-N(Rs)-(CHj).-. 
-C(Z)-NH-SOj-, or-C(Z)-NH-SOj-(CHjV; 

M' is selected from the group of -COOH, -(CH2).-C00H, -(CHjVQO^COOH, 
tetrazole. 




Rg, in each appearance, is independently selected firom H, -CCX)H, -(CH2)b-C00H, - 
(CHj),-C(0)-COOH, tetrazole. 

9 V 

/ 0 ,or ^ ^OH; 

R, is selected from H, halogen, -CF,, -OH, -COOH, -(CH^VCOOH, 
-(CH2).-C(0)-COOH, -C,-Cj alkyl, -O-C.-Q alkyl, -NHCC.-Cj alkyl), -N(C,-Cg alkyl)^; 

R,o is selected from the group of H, halogen, -CFj, -OH, -COOH, -{CO^^-COOH, 
-(CHj).-C(0)-COOH, -Ci-Cj alkyl, -O-Cj-Cj alkyl, -NHCC.-Cj alkyl), -NCC.-Cj alkyl)j. 
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R„ is selected from H, C,-Cj lower alkyl, Cj-Q cycloalkyl, -CFj, -COOH, -(CHj).- 
COOH, -(CHj)„-C(0)-COOH, 




with a proviso that the complete moiety at the indole or indoline 3-position created by 
any combination of R3, L*, M^ Rg, R^, Rj^, and/or R„ shall contain at least one acidic moiety 
selected fix)m or containing a carboxylic acid, a tetrazole, or a moiety of the formulae: 

n is an integer from 0 to 3; 



i> wo 99/43654 PCT/US99/03898 

5 R4 is selected from H, -CF3, Cj-Q lower alkyl, C^-C^ lower alkoxy, CyC^Q 

cycloalkyi, -Cj-Q alkyl-Cj-Cjo cycloalkyi, -CHO, halogen, or a moiety of the formula -L^-M^: 



U indicates a linking or bridging group of the formulae -(CH2)„-, -S-, -0-, 
-C(0)-, -(CH,VC(0)., -(CH2),-C(0)-(CH2V, -(CH,VO-(CH,)„-, or -(CH,)„-S-(CH2)„-; 

10 

is selected from: 



a) the group of Cj-Q lower alkyl, Cj-C^ lower alkoxy, C3-C10 cycloalkyi, 
phenyl or benzyl, the cycloalkyi, phenyl or benzyl rings being optionally substituted by from 1 
15 to 3 substinients selected from halogen, C,-C,o alkyl, preferably C,-Q alkyl, C,-C,o alkoxy, 
preferably C^C^ alkoxy, -NOj, -NHj, -CN, or "CF3; or 



b) a five-membered heterocyclic ring containing one or two ring heteroatoms 
selected from N, S or O including, but not limited to, furan, pyrrole, thiophene, imidazole, 
20 pyrazole, pyrrolidine, pyrazole, or tetrazole, the five-membered heterocyclic ring being 
optionally substituted by from 1 to 3 substituents selected from halogen, C,-Cio alkyl, 
preferably C^-Q alkyl, C^'C^Q alkoxy, preferably C,-Q alkoxy, -NO^, -NH^, -CN, or -CF3; 
or 



25 c) a six-membered heterocyclic ring containing one, two or three ring heteroatoms 

selected from N, S or O including, but not limited to, pyridine, pyrazine, pyrimidine, 
piperidine, piperazine, thiazine, or morpholine, the six-membered heterocyclic ring being 
optionally substituted by from 1 to 3 substituents selected from halogen, C,-C,o alkyl, 
preferably C^-C^ alkyl, C,-C,o alkoxy, preferably C,-Q alkoxy, -CHO, -NOj, -NHj, -CN, - 

30 CF3 or -OH; or 

d) a bicyclic ring moiety containing from 8 to 10 ring atoms and optionally 
containing from 1 to 3 ring heteroatoms selected from N, S or O including, but not limited to 
benzofriran, chromene, indole, isoindole, indoline, isoindoline, napthalene, purine, quinoline 
35 or isoquinoline, the bicyclic ring moiety being optionally substituted by from 1 to 3 
substituents selected from halogen, Cy-C^^ alkyl, preferably C^-C^ alkyl, C,-C,o alkoxy, 
preferably Cj-Q alkoxy, -CHO, -NOj, -NHj, -CN, -CF3 or -OH; 

Rj is selected from Cj-C^ lower alkyl, C,-C^ lower alkoxy, -(CH2)j,-C3-C5 cycloalkyi, 
40 -(CH2VS-(CH2VC3-C5 cycloalkyi, -(CH2VO-(CH2VC3-C3 cycloalkyi, or the groups of: 



25 
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5 a) -(CH2),-phenyl-0-phenyl, -(CHj).-phenyl-CHj-phenyl, -(CHj),-0-phenyl- 

CHj-phenyl, -(CHjVphenyl-(0-CH2-phenyl)j, -CHj-phenyl-C(0)-ben20thiazole or a moiety 
of the formulae: 



10 



A. 



^ICHA^K^ /<^"2)ns^^Y /(CH2)^^^ (CH2)nv^^ 



/(CH2),^^^ (CH2),rv, 

9 

wherein n is an integer firom 0 to 3, preferably 1 to 3, more preferably 1 to 2, Y is C3-C5 
cycloalkyl, phenyl, benzyl, napthyl, pyridinyl. quinolyl. fiiryl, thienyl, pyrrolyl benzothiazole 
or pyrimidinyl, the rings of these groups being optionally substituted by from 1 to 3 
substituents selected from H, halogen, -CF3, -OH, -C,^Q alkyl, C, C^ alkoxy, -NO^, -NHj or 
a five membered heterocyclic ring containing one heteroatom selected from N, S, or O, 
preferably S or O; or 



b) a moiety of the formulae -(CHj^A, -(CH^VS-A, or -(CH^VO-A, wherein A 
is the moiety: 




wherein 

DisH,Ci-Q lower alkyl, Cj-Q lower alkoxy, -(CH2VCF3 or -CTj; 

B and C arc independently selected from phenyl, pyridinyl, pyrimidinyl, fiiryl. thienyl 
or pyrrolyl groups, each optionally substituted by from 1 to 3, preferably 1 to 2, substituents 
selected from H, halogen, -CF3, -OH, -C,-Cg alkyl, C,-Cg alkoxy, -NH^ or -NOj; 
or a pharmaceutically acceptable salt thereof. 

A preferred group among the compounds above arc those in which the Rj substitution 
is at the indole or indoline ring's 5-position and the other substituents arc as defined above. 



Another preferred group of this invention are those of the formulae: 
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5 or 




or 




wherein: 



R,is selected formH, halogen, -CF3, -OH, -Cj-Q alkyl, Cj-Cg alkoxy, -NOj. -NH2, 
10 phenyl, -0-phenyl, benzyl, -O-benzyl, -S-benzyl or a moiety of the formulae: 



?6 



R7' 



,or 




|6 



7\ 



15 is selected from H, C,-C^ alkyl, C,-C^ alkoxy, phenyl, -0-phenyl, benzyl, -O 

benzyl, the phenyl and benzyl rings of these groups being optionally substituted by from 1 to 3 
substituents selected from halogen, C,-C^ alkyl, C,-Cg alkoxy, -NOj, -CF3, or -OH; 



R7 is selected from -CF3, Cj-Q alkyl, C^-Q alkoxy, -NH-(C,-C6 alkyl), -N-(C,-Cg 
20 alkyl)2, pyridinyl, thienyl, furyl, pyrrolyl, phenyl, -O-phenyl, benzyl, -O-benzyl, pyrazolyl or 
thiazolyl, the rings of these groups being optionally substituted by from 1 to 3 substituents 
selected from halogen, C^-C^ alkyl, Cj-Cg alkoxy, -NHj, -NOj, -CF3, or -OH; 



R2 is selected from H, halogen, -CN, -CHO, -CF3, -OH, C,-C,o alkyl, preferably C,- 
25 alkyl, C,-C,o alkoxy, preferably C,-Cg alkoxy, -CHO, -CN, -NO^, -NH^, -NH-C,-Cg 
alkyl, -N(C,-C, alkyD^, -N-SO^-Cj-Q alkyl, or -SOj-CpQ alkyl; 
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Rj is selected from -COOH. -C(0)-COOH. -(CHj)„-C(0)-COOH, -(CH2)„-C00H, 
-CH=CH-COOH, -(CHj).-tetrazole, 



N ^(Ci-Ce lower alkyl) 



or 




9 s OH 

/°-r-°" II 

^ O ,or o 

or a moiety selected from the formulae -L'-M'; 

wherein L' is a bridging or linking moiety selected from a chemical bond, -(CHj).-, -S-, -0-, 
-C(0)-, ^CHjVQO)-. -(CH,VC(OHay.-. -(CHj)„-0-(CH,).-.-(CHj).-S-(CH^„-. 
-C(Z)-N(R,)-, -C(Z)-N(ig-(CHj).-. -C(0)-C(Z)-N(ig-. -C(0)-C(Z)-N(Fy-(CH2).-. 
-C(Z)-NH-S02-. or-C(Z)-NH-SOj-(CHj)„-; 

M' is selected from the group of -COOH, -(CH2).-COOH, -(CH2).-C(0)-C00H, 
tetrazole. 
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Rb 



N 



Rio 



|_^R9 
Rio 



,N Re 



Rio 




Rli O ^ X>H 



i 



»38 



1 



or 



Rio 



Rg, in each appearance, is independently selected from H, -COOH, -(CH2)„-C00H, 
10 (CH2)„-C(0)-COOH, tetrazole, 

^ O .or >5H: 



15 



R, is selected from H, halogen, -CP,, -OH, -COOH, -(CHj).-COOH, 
-{CHj).-C(0)-COOH. -C,-Q alkyl, -0-C,-C« alkyl, -NH(C,-Cs aU^D. -N(C,-Cs alkyl)j; 

R,o is selected from the group of H, halogen, -CF3, -OH, -COOH, -{CH^^-COOU, 
-(CH2)..C(0)-COOH, -C,-Cj alkyl, -0-C,-Cj alkyl, -NH(C,-Cs alkyl), -N(C,-Q alkyl)^ 



20 
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{CyCs lower haioatkyt; . 



R„ is selected from H, C,-Q lower alkyl, C,-Cg cycloalkyl, -CF3, -COOH, -(CHjV 
COOH, -(CH2VC(0)-C00H, 




with a proviso that the complete moiety at the indole or indoline S-position created by 
any combination of R3, L*, M\ Rg, R,, R,^, and/or R„ shall contain at least one acidic moiety 
selected bom or containing a carboxylic acid, a tetrazole, or a moiety of the formulae: 

n is an integer from 0 to 3; 

R4 is selected from H, -CF3, C.-Q lower alkyl, C.-Q lower alkoxy, Cj-C.^ 
cycloalkyl. -Cj-Cg alkyl-Cj-Cjo cycloalkyl, -CHO, halogen, or a moiety of the formula -L^-M^: 

20 

indicates a linking or bridging group of the formulae -(CHj).-, -S-, -0-, 
-C(0)-, -(CH^.-C(OK -(CHjVC(0)-(CH2).-, -(CHj)„.0-(CHA-. or -(Ciy.-S-(CHjV; 

is selected from: 

25 

a) the group of C,-Cj lower alkyl, C^-C^ lower alkoxy, Cj-Cjo cycloalkyl, 
phenyl or benzyl, the cycloalkyl, phenyl or benzyl rings being optionally substituted by from 1 
to 3 substituents selected from halogen, C,-C,o alkyl, preferably C.-Q alkyl. C,-C,j alkoxy, 
preferably C,.Cj alkoxy, -NOj, -NHj, -CN. or -CF,; or 
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b) a five-membeied heterocyclic ring containing one or two ring heteroatoms 
selected from N, S or O including, but not limited to, furan, pyrrole, thiophene, imidazole, 
pyrazole, pyrrolidine, pyrazole, or tetrazole, the five-membered heterocyclic ring being 
optionally substituted by from 1 to 3 substituents selected from halogen, C,-Cjo alkyl, 

10 preferably Cj-Q alkyl, C,-C,o alkoxy, preferably Cj-Q alkoxy, -NOj. -NHj. -CN, or -CF^; 
or 

c) a six-membered heterocyclic ring containing one, two or three ring heteroatoms 
selected from N, S or O including, but not limited to, pyridine, pyrazine, pyrimidine, 

IS piperidine, piperazine, thiazine, or morpholine, the six-membered heterocyclic ring being 
optionally substituted by from 1 to 3 substituents selected from halogen, Ci-C]o alkyl, 
preferably C,-Cg alkyl, C,-C,o alkoxy, preferably C,-^ alkoxy, -CHO, -NOj, -NH^, -CN, - 
CF3 or -OH; or 

20 d) a bicyclic ring moiety containing from 8 to 10 ring atoms and optionally 

containing from 1 to 3 ring heteroatoms selected from N, S or O including, but not limited to 
benzoftiran, chromene, indole, isoindole, indoline, isoindoline, napthalene, purine, quinoline 
or isoquinoline, the bicyclic ring moiety being optionally substituted by from 1 to 3 
substituents selected from halogen, C,-C,o alkyl, preferably Cj-C^ alkyl, C,-C,o alkoxy, 

25 preferably C,-Cg alkoxy, -CHO, -NOj, -NHj, -CN, -CF3 or -OH; 

R5 is selected from C,-Cg lower alkyl, Cj-C^ lower alkoxy, -(CH2)„-C3-C3 cycloalkyl 
or ~(CH2)„-A, -(CH2)„-S-A, or -(CH2)„-0-A wherein A is selected from : 
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D is H, Cj-Cg lower alkyl, Cj-Q lower alkoxy, or -CF3; 
Rj2 is H, Cj-Cg lower alkyl. C,-Cg lower alkoxy, or -CF, 



wo 99/43654 

5 or a phannaceutically acceptable salt thereof. 
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Other compounds of this invention have the following formulae: 




Rs R5 



whoein: 

R,is selected form H, halogen, -CF3, -OH, -C,-Cj alkyl, C,-Q alkoxy, -NO^, -NHj, 
phenyl, -0-phenyl, benzyl, -O-benzyl, -S-benzyl or a moiety of the formulae: 




R5 is selected from H, Cj-Cg alkyl, Cj-Cg alkoxy, phenyl, -O-phenyl, benzyl, -O- 
benzyl, the phenyl and benzyl rings of these groups being optionally substituted by from 1 to 3 
20 subsUtuents selected from halogen, C.-Cj allqrl, C,-Cs alkoxy, -NH2, -NOj, -CF3, or -OH; 

R7 is selected from -CFj, C.-Q alkyl, C,-Cs alkoxy, -NH-(C,-Cj alkyl), -N-(C,-Cj 
alkyOj, pyridinyl, thienyl, furyl, pyrrolyl, phenyl, pyrazolyl, thiazolyl, -O-phenyl, benzyl or - 
O-benzyl, the rings of these groups being optionally substituted by from 1 to 3 substituents 
25 selected fit)m halogen, C.-Q alkyl, C,-Q alkoxy, -NHj, -NO2, -CFj, or -OH; 

Rj is selected from H, halogen, -CN, -CHO. -CFj. -OH, C.-C,, alkyl, preferably C,- 
Cj alkyl, C,-C,o alkoxy, preferably C,-Cg alkoxy, -CHO, -CN, -NO^, -NH^. -NH-C,-Cj 
alkyl. -N(C,-Cj alkyOj, -N-SOj-Cj-Cj alkyl, or -SOj-C,-Cj alkyl; 

30 
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5 Rj is selected from -COOH. -C(0)-COOH, -(CH2)„-C(0)-C00H. -(CH2).-C00H, 

-CH=CH-CO0H. -(CHj),-tetrazole, 



^(CrCe lower alkyI) ®^ 




o 

9 S OH 

i)-P-OH I 

10 ^ O ,or O 

or a moiety selected from the foimolae -L'-M' or L^M^; 

L' is a bridging or linking moiety selected from a chemical bond, -(CHj)^-, -S-, -0-, 
15 -C(0)-, -(CH^.-C(O)-. -(CH,)„-C(0)-(CHj)„-, -(CH,)„-0-(CH^„-,-(CH,)„-S-(CH^„-. 
-C(Z)-N(ig-, -C(Z)-N(R,)-(CH,)„-. -C(0)-C(Z)-N(R,)-. -C(0)-C(Z)-N{ig-(CHjV, 
-C(Z)-NH-SOj-, or -C(Z)-NH-SOj-(CHj),-; 

M' is selected from the group of -COOH, -(CH2),-C00H, -(CH2),-C(0)-C00H, 
20 tetrazole. 
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V 



or 



'?8 



fx 



'Rio 



10 



15 



is a bridging or linking moiety selected from a chemical bond -S-, -0-, 
-C(0)-, -(CH,)„-C(0)-, -(CH,)„-C(0)-(CH,)„-, -(CH,)„-0-(CH,)„-, -(CH,)„-S-(CH,)„-. 
-C(Z)-N(R,)-. -C(Z)-N(R,)-(CH,V. -C(0)-C(Z)-N(R5)-. -C(0)-C(Z)-N(R6)-(CHj).-. 
-C(Z)-NH-SO,-, or -C(Z)-NH-SOj-(CHj)„-; 



is the moiety 



20 



Rg, in each appearance, is indepMidently selected fiom H, -COOH, -(CH2),-COOH, 
(CH2)„-C(0)-C00H, tetrazole. 



9 

^ O ,or 



OH- 



R, is selected from H, halogen, -CTj, -OH, -COOH, -{CR^^-COOA, 
-(CH2).-C(0)-C00H, -C,-Q alkyl, -0-C,-Cj alkyl, -NH(C,-C« alkyl). -N(C,-Ce alkyl)^; 



R,o is selected from the group of H, halogen, -CFj, -OH, -COOH, -(CH2).-COOH, 
25 -(CH2)„-C(0)-C00H, -C,-Q alkyl, -0-C,-Cj alkyl. -NH(C,-Q alkyl), -N(C,-Cj alkyl),. 
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^N-^ ^(Ci-Ce lower alkyi; > 



(Ci-Ce tower alkyl) 
O 




or 



"'(Ci-Ce lower haloalkyi; . 



10 R„ is selected from H. C,-Cj lower alkyl, C,-Cg cycloalkyl, -CFj, -COOH, -(CHj). 

COOH, -{CH,)„-C(0)-COOH, . 

>?8 Rb 




with a proviso that the complete moiety at the indole or mdoline 3-position created by 
15 any combination of R3, L^ M', L^ R„ R„ and/or R„ shaU contain at least one 
acidic moiety selected from or containing a caitoxylic acid, a tetrazole, or a moiety of the 
fonnulae: 



20 



n is an integer from 0 to 3; 

R4 is selected from H, -CF3, C,-C, lower alkyl, C,-Q lower alkoxy, C,-C^, 
cycloalkyl, -C,-Cs alkyl-Cj-Cio cycloalkyl. -CHO, halogen, or a moiety of the formula -L'-M': 



25 



indicates a linkmg or bridging group of the formulae -(CH^),-, -S-, -0-, 
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5 -C(0)-, -(CH^VCCO)-, -(CH^VCCOXCH^)^-, -(CH,VO-(CH2)„-, or ~(CH^^-S-iCH^\^; 
is selected from: 

a) the group of Cj-C^ lower alkyl, C^-Q lower alkoxy, Cj-Cjo cycloalkyi, 
10 phenyl or benzyl, the cycloalkyi, phenyl or benzyl rings bemg optionally substituted by from 1 

to 3 substituents selected from halogen, C,-C,o alkyl, preferably C^-C^ alkyl, C,-C,o alkoxy, 
preferably C,-Q alkoxy, -NOj, -NH2, -CN, or -CF3; or 

b) a five-membered heterocyclic ring containing one or two ring heteroatoms 
15 selected from N, S or O including, but not limited to, furan, pyrrole, thiophene, imidazole, 

pyrazole, pyrrolidine, pyrazole, or tetrazole, the five-membeied heterocyclic ring being 
optionally substituted by from 1 to 3 substituents selected from halogen, C,-C,o alky], 
preferably C,-Cg alkyl, Ci-C,o alkoxy, preferably C,-Q alkoxy, -NOj, -NHj, -CN, or -CF3; 
or 

20 

c) a six-membered heterocyclic ring containing one, two or three ring heteroatoms 
selected from N, S or O including, but not limited to, pyridine, pyrazine, pyrimidine. 
piperidine, piperazine, thiazine, or morpholine, the six-membered heterocyclic ring being 
optionally substituted by from 1 to 3 substituents selected from halogen, C,-C,o alkyl, 

25 preferably Cj-Q alkyl, C,-C,o alkoxy, preferably C,-q alkoxy, -CHO, -NOj, -NH2, -CN, - 
CF3 or -OH; or 

d) a bicyclic ring moiety containing from 8 to 10 ring atoms and optionally 
contaming from 1 to 3 ring heteroatoms selected from N, S or O including, but not limited to 

30 benzoftiran, chromene, indole, isoindole, indoline, isoindoline, napthalene, purine, quinoline 
or isoquinoline, the bicyclic ring moiety being optionally substituted by from 1 to 3 
substituents selected from halogen, C,-C,o alkyl, preferably C,-Cg alkyl, C,-C,o alkoxy, 
preferably Cj-C^ alkoxy. -CHO, -NO2. -NH^, -CN, -CF3 or -OH; 

35 R5 is selected from Cj-C^ lower alkyl, Cj-Cg lower alkoxy, -(CH2)„-C3-C5 cycloalkyi, 

-(CH2)„-S-(CH2)„-C3-C5 cycloalkyi, -(CH2VO-(CH2)„-C3-C5 cycloalkyi, or the groups of: 

a) -(CH2)„-phenyl-0-phenyl, -(CH2)„-phenyl-CH2-phenyl, -(CHjVO-phenyl- 
CH2-phenyl, -(CH2)„-phenyl-(0-CH2-phenyl)2, -CH2-phenyl-C(0)-benzothia2ole or a moiety 
40 of the formulae: 
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J{ ^(CH2)„. ^(CH2)„. Y 



'(CH2)„>^ ^{CH2)„^ ^(CH2)ns^ ^ (CHz)^^ 



^(CH2)„^^^ (CH2)n^ 

wherein n is an integer from 0 to 3, preferably 1 to 3, more preferably 1 to 2, Y is C3-C5 
cycloalkyl, phenyl, benzyl, napthyl, pyridinyl, quinolyl, furyl, thienyl, pyrrolyl, 
benzothiazole. or pyrimidinyl, thfe rings of these groups being optionally substituted by from 1 
to 3 substituents selected from H, halogen, -CFj, -OH, -C.-C^ alkyl, Cj-C^ alkoxy, -NH^. - 
NOjOr a five membered heteroqrclic ring containing one heteroatom selected from N, S, or O, 
preferably S or O; or 



b) a moiety of the formulae -(Ciy.-A, -(CHj).-S-A, or -(Ciy.-O-A. wherein A 
is the moiety: 




wherein 

D is H, C.-Cg lower alkyl, C,-Cg lower alkoxy, -CF, or -(CH2)„-CF,; 

B and C are independently selected from phenyl, pyridinyl, pyrimidinyl, furyl, thienyl 
or pyrrolyl groups, each optionally substituted by from 1 to 3, preferably 1 to 2, substituents 
selected from H, halogen, -CF3, -OH, -C.-C^ alkyl, Cj-Cj alkoxy, -NHj or -NO^; 
or a phannaceutically acceptable salt thereof. 



Another preferred group of this invention are those of the formulae: 
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Rs Rs 



wherein: 

R, is selected form H, halogen, -CF3, -OH. -C,-Cj alkyl, Cj-Q alkoxy, -NOj, phenyl, 
-0-phenyl, benzyl, -O-benzyl, -S-benzyl or a moiety of the fonnulae: 




is selected from H, C^-C^ alkyl, Cj-Q alkoxy, phenyl, -0-phenyl, benzyl, -O- 
benzyl, the phenyl and benzyl rings of these groups being optionally substituted by from 1 to 3 
substituents selected from halogen, C,-Q alkyl, C,-Cj alkoxy, -NH^, -NOj, -CF3, or -OH; 

R7 is selected from -CF3, Ci-C^ alkyl, C,-Cj alkoxy, -NH-CCj-Q alkyl), -N-CCj-Q 
alkyDj, pyridinyl, thienyl, furyl, pyrrolyl, phenyl, -O-phenyl, benzyl, -O-benzyl, pyrazolyl 
and thiazolyl, the rings of these groups being optionally substituted by from 1 to 3 substituents 
selected from halogen, Cj-Q alkyl, C,-Cj alkoxy, -NO^, -NH2, -CFj, or -OH; 

Rj is selected from H, halogen, -CN, -CHO, -CF3, -OH, C,-C,o alkyl, preferably C,- 
Q alkyl, C,-C,o alkoxy, preferably C.-Cg alkoxy, -CHO, -CN, -NOj, -NH^, -NH-C,-Cs 
alkyl, -N(C,-Cj alkyl)^, -N-SOj-C,-Cs alkyl, or -SOj-C.-Cj alkyl; 

Rj is selected from -COOH, -C(0)-COOH, -(CH2)„-C(0)-C00H, -(CH^VCOOH, 
-CH=CH-COOH. -(CHj)„C(0)NS(0)(0)(C,-C6 lower alkyl), -(CHj)nC(0)NS(0)(0)(C,-Cj 
lower haloalkyl). 
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Rg is selected from H, -CCX)H, -(CHj),<:OOH. -(CHj)„-C(0)-COOH; 

R, is selected from H, halogen. -CFj, -OH, -COOH, -(CH2).-COOH, 
-(Ciy.-C(0)-COOH. -C,-C6 alkyl. -aC,-Q alkyl, -NH(C,-C, alkyl), -N(C,-Q alkyl),; 



R,o is selected from the group of H, halogen, -CFj, -OH, -COOH, -(CH2)„-C00H, 
-(CH,)„-C(0)-COOH. -C,-C, alkyl. -0-C,-C, alkyl, -NH(C.-C, alkyl). -N(C.-C,°alkyl)„ ' 
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5 




10 R„ is selected ftom H, C.-Cj lower alkyl, -CFj, -COOH, -(CHj)„-COOH. 

-(CHj),-C(0>COOH, or 




n is an integer from 0 to 3; 

15 

R4 is selected from H, -CF3, Cj-Q lower alkyl, C,-Cj lower alkoxy, C,-C,o 
cycloalkyl, -C,-Cg alkyl-Cj-Cm cycloalkyl, -CHO, halc^en, or a moiety of the formula -L^-M^: 

indicates a linking or bridging group of tlie formulae -(CH^X-, -S-, -0-, 
20 -C(0)-. -(CH^.-C(0)-, -(CH,).-C(0)-(CH2V. <CH^\-0-(CH^,-, or -(CHj).-S-(CHj).-; 

is selected from: 

a) the group of Cj-Q lower alkyl, C,-Q lower alkoxy, Cj-Cjo cycloalkyl, 
25 phraiyl or boizyl, the cycloalkyl, phenyl or benzyl rings being optionally substituted by from 1 
to 3 substituents selected from halogen, alkyl, preferably C.-Cg alkyl, C,-C,o alkoxy, 
preferably C,-Cj alkoxy, -NO^, -NH^, -CN, or -CF,; or 
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b) a five-membered heterocyclic ring containing one or two ring heteroatoms 
selected from N, S or O including, but not limited to, fiiran, pyrrole, thiophene, imidazole, 
pyrazole, pyrrolidine, pyrazole, or tetrazole. the five-membered heterocyclic ring being 
optionally substituted by from 1 to 3 substituents selected from halogen, C,-C,o alkyl, 

10 preferably C,-Q alkyl, C,-C,o alkoxy, preferably C.-C^ alkoxy, -NO^, -NHj, -CN, or -CFj; 
or 

c) a six-membered heterocyclic ring containing one, two or three ring heteroatoms 
selected from N, S or O includmg, but not limited to, pyridine, pyrazine, pyrimidine, 

15 piperidine, piperazdne, thiazine, or morpholine, the six-membered heterocyclic ring being 
optionally substituted by from 1 to 3 substituents selected from halogen, C,-C,o alkyl, 
preferably Cj^Q alkyl, C,.C,o alkoxy, preferably C.-Cg alkoxy. -CHO, -NOj, -NH^, -CN, - 
CF3or-OH;or 

20 d) a bicyclic ring moiety containing from 8 to 10 ring atoms and optionally 

containing from 1 to 3 ring heteroatoms selected from N, S or O including, but not limited to 
benzofuran, chromene, indole, isoindole, indoline, isoindolme, napthalene, purine, quinoline 
or isoquinoline, the bicyclic ring moiety being optionally substituted by from 1 to 3 
substituents selected from halogen, C,-C,o alkyl, preferably C,-Q alkyl, C,-Cjo alkoxy, 

25 preferably C,-^ alkoxy, -CHO, -NO^, -NH^, -CN, -CF3 or -OH; 

R5 is selected from C,-Q lower alkyl, C,-Cg lower alkoxy, -(CH2VC3-C5 cycloalkyl 
or -(CHjVA, -(CH2)„-S-A, or -(CH2VO-A wherein A is selected from: 
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DisH,C,-Q lower alkyl, C,-C^ lower alkoxy, or -CF3; 
R,2 is H, Ci-Q lower aikyl, C^-C^ lower alkoxy, or -CF3; 
or a phaimaceutically acceptable salt thereof. 

The compounds of this invention have the following formulae: 
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5 




Rs Rs 



whoein: 

R, is selected form H, halogen, -CF3. -OH, -C,-Cg alkyi, C,-Q alkoxy. -NO^, -NHj, 
10 phenyl, -O-phenyl, benzyl, -O-benzyl, -S-benzyl or a moiety of the formulae: 




Re is selected from H, C,-Cj alkyl. C,-C« alkoxy, phenyl, -O-phenyl, benzyl, -O- 
benzyl, the phenyl and benzyl rings of these groups being optionally substituted by fiom 1 to 3 
substituents selected from halogen. C,-Cj alkyl, C,-Cs alkoxy, -NO^, -NHj. -CF3. or -OH; 

R, is selected from -CF3, C,-Q alkyl. C,-C, alkoxy. -NH-(C,-Q alkyl), -N-(C,-C, 
alkyl)^, pyridinyl, thienyl, furyl, pyrrolyl, phenyl, pyrazolyl, thiazolyl, -O-phenyl. benzyl or - 
O-benzyl, the rings of these groups being optionally substituted by from 1 to 3 substituents 
selected from halogen, C,-Cg alkyl, C,-Cj alkoxy, -NOj, -NH^, -CF3, or -OH; 
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5 Rj is selected from H, halogen, -CN, -CHO, -CFj, -OH, C,-C,o alkyl, preferably C,- 

Cj alkyl, C,-C,o alkoxy, preferably C,-Cj alkoxy, -CHO, -CN, -NOj, -NHj, -NH-C.-C^ 
alkyl, -N(C,-Cs alkyl)j, -N-SOj-C.-Cj alkyl, or -SOj-C,-C, alkyl; 

R3 is selected from -COOH, -C(0)-COOH, -(CHj),-C(0)-COOH, -(CHj)„-COOH, 
10 -CH=CH-COOH, -(CH2)„-tetrazole, 



A 



^^^^ 

N^^*^(CrC6 lower alkyl) ®^ 




o 

O S OH 

15 

or a moiety selected from the formulae -L'-M'; 



wherein L' is a bridging or linking moiety selected from a chemical bond, -(CHj),-, -S-, -0-, 
-C(0)-, -(CHj).-C(O)-, -(CHj).-C(0)-(CH2).-, -(CH^„-0-(CHj).-,-(CHj)„-S-(CH2)„-. 
20 -C(Z)-N(R,)-, -C(Z)-N(iy-(CH2)„-, -C(0)-C(Z)-N(R5K -C(0)-C(Z)-N(R^(CHj).-, 
-C(Z)-NH-S02-, or-C(Z)-NH-S02-(CHj)„-; 

M' is selected from the group of -COOH, -(CH2)„-COOH, -(CH2).-C(0)-C00H, 
tetrazole, 

25 
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R, is selected from H, halogen, -CFj, -OH, -COOH, -(CHj^COOH, 
-(CH^.-C(0)-COOH, -C.-C, alkyl. -0-C,-C, alkyl. -NH(C,-Q alkjjl), .N(C,-C« alkyl),; 



R,o is selected from the group of H, halogen, -CFj, -OH, -COOH, -(CHj)„-COOH, 
-(ay.-C(0)-COOH, -C,-C, alkyl, -O-C.-C, alkyl, -NH(C,-Q alkyl), -N(C,-C, "alkyl),. ' 
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10 



l?8 t?8 






(CrCe lower alkyl)^ 
^N*^ ^(CrCg lower alkyi; ^ 



(Ci-Ce lower haloalkyi; 



R,, is selected from H, Cj-Cg lower alkyl, C,-C^ cycloalkyl, -CF3, -COOH, -(CHj)^- 
COOH, -(CH2VC(0)-C00H, 




15 with a proviso that the complete moiety at the indole or indoline 3-position created by 

any combination of R3, L\M\ Rg, R^, Rj^, and/or R„ shall contain at least one acidic moiety 
selected firom or containing a carboxylic acid, a tetrazole, or a moiety of the formulae: 

^ 0 . ^ >0H or ^^N' 



20 nisanintegerfi?oinOto3; 
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5 R, is selected from H, -CF,. C,-C, lower alkyl. C,-C, lower alkoxy, Cj-C.^ 

cycloalkyl. -C,-Q alkyl-Cj-C,, cycloalkyl. -CHO, halogen, or a moiety of the formula -L^-M^: 

indicates a linking or bridging group of the fonnulae -(CHjV, -S-, -0-, 
-C(O)-. -(CH,VC(0)-. -(CHA-C(O)-(CHA-. -(CHA-0-(CH,V, or -(CHA-S-(CH,V. - 
10 C(0)C(0)X; 

where X is O or N, 



is selected from: 

15 a) the group of C,-C, lower alkyl, C,-Q lower alkoxy, Cj-C.o cycloalkyl, 

phenyl or benzyl, the cycloalkyl, phenyl or benzyl rings being optionally substituted by from 1 
to 3 substiments selected from halogen, C,-C,o alkyl. preferably C,-Q alkyl. C,-C,o alkoxy, 
preferably C.-Cg alkoxy. -NOj. -NH^, -CN, or -CF3; or 

20 a five-membered heterocycUc ring containing one or two ring heteroatoms 

selected from N, S or O including, but not limited to. furan, pyrrole, diiophene. imidazole, 
pyrazole, pyirolidine. pyrazole. or tetrazole, the five-membered heterocycUc ring being 
optionally substituted by from 1 to 3 substituents selected from halogen. C.-C,^ alkyl, 
preferably C.-Cj alkyl, C,-C,o alkoxy, preferably C.-C^ alkoxy, -NO^. -NH^, -CN. or -CF3;' 
5 or 

c) a six-membered heterocycUc ring containing one, two or three ring heteroatoms 
selected from N, S or O including, but not Umited to. pyridine, pyrazine, pyrimidine. 
piperidine. piperazine, thiazine, or morpholine, the six-membeied heterocycUc ring being 

) optionally substituted by from 1 to 3 substituents selected from halogen, C,-C,o aUqrl. 
preferably C,-C, aUtyl. C,-C,o aUcoxy, preferably C,-C, alkoxy, -CHO. -NOj. -NHj, -CN, - 
CF3 0r-OH;or 

d) a bicycUc ring moiety containing from 8 to 10 ring atoms and optionaUy 
: containing from 1 to 3 ring heteroatoms selected from N, S or O including, but not Umited to 

benzofuran. chromene, indole, isoindole, indoUne. isoindoUne. napthalene. purine. quinoUne 
or isoquinoUne. the bicycUc ring moiety being optionaUy substituted by from 1 to 3 
substituents selected from halogen. C,-C,o aUcyl. preferably C,-Cj aUqrl. C,-C,o aUcoxy, 
preferably C,-C, alkoxy. -CHO, -NO^, :NHj. -CN, -CF3 or -OH; 
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5 R, is selected ftom -(CHj).-S-(CHj),-C,-C5 cycloalkyl, -(CHjVO-CCHjVCj-C, 

cycloalkyl, or the groups of: 

a) -(CH2)„-phenyl-0-phenyl, -(CH2)„-phenyl-CH2-phenyl, -(CHj).-0-phenyl- 
CHj-phenyl. -(CHjVphenyl-(0-CH2-phenyl)2, -CH2-phenyl-C(0)-benzothiazole or a moiety 

10 of the formulae: 

15 ^ , 

wherein n is an integer from 0 to 3, preferably 1 to 3, more preferably 1 to 2, Y is C3-C5 
cycloalkyl, phenyl, benzyl, napthyl, pyridinyl, quinolyl, furyl, thienyl, pyrrolyl, 
benzothiazole or pyrimidinyl, the rings of these groups being optionally substituted by from 1 
to 3 substituents selected from H, halogen, -CF3, -OH, -CpC^ alkyl, C^-C^ alkoxy, -NO^, - 

20 NH2 or a five membered heterocyclic ring containing one heteroatom selected from N, S, or O, 
preferably S or O; or 

/(CH2)n\ 

b) a moiety of the formula Y wherein n is an integer from 0 to 3, 
preferably 1 to 3, more preferably 1 to 2, Y is n^thyl, pyridinyl, quinolyl, fiiryl, thienyl, 

25 pyrrolyl benzothiazole, or pyrimidinyl, the rings of these groups being optionally substituted 
by from 1 to 3 substituents selected from H, halogen, -CF3, -OH, -Cj-Q alkyl, Ci-Cg alkoxy, 
or a five membered heterocyclic ring containing one heteroatom selected from N, 
S, or O, preferably S or O; or 



c) a moiety of the fonnulae -(CHj)„-A. -(CH2)„-S-A, or -(CH2)„-0-A, wherein A 
is the moiety: 




wherein 
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DisH.C,-C6 lower alkyl.C,-Cg lower alkoxy.-CCH^X-CFj or -CFj: 
B and C are independently selected fix>m phenyl, pyridinyl, pyrimidinyl, fiiryl, thienyl 
orpyirolyl groups, each optionaUy substituted by from 1 to 3, preferably 1 to 2. substituents 
selected from H, halogen, -CFj, -OH, -C,-Q alkyl, C.-Q alkoxy, -NHj or -NOj; 
or a phannaceutically acceptable salt thereof. 

In a further preferred group within the subgenus above, R, is benzyloxy and R^, Rj 
and Rj are as defined above. 



15 



Yet another preferred group herein are the compounds of the formulae: 




wherein: 

R.is selected form H, halogen, -CF3, -OH, -C,-C, alkyl, C.-Q alkoxy, -NOj, -NH^, 
20 phenyl, -O-phenyl, benzyl, -O-benzyl, -S-benzyl or a moiety of the formulae: 



R7 



^ 



R7- 



or 



,or 



25 



R, is selected from H, C,-C, alkyl, C,-C, alkoxy, phenyl, -O-phenyl, benzyl. -O- 
benzyl, the phenyl and benzyl rings of these groups being optionally substituted by from 1 to 3 
substituents selected from halogen. C,-Q alkyl, C.-Q alkoxy. -NH^, -NO^, -CF,, or -OH; 
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5 R, is selected from -CFj, C.-Q alkyl, C.-Cg alkoxy. -NH-(C,-C« alkyl), -N-CC.-Cj 

alkyl)2, pyridinyl, thienyl, furyl, pyrrolyl, phenyl, -O-phenyl, benzyl, -O-benzyl, pyrazolyi or 
thiazolyl, the rings of these groups being optionally substituted by from 1 to 3 substituents 
selected from halogen, C.-Cg alkyl, C,-Cj alkoxy, -NH^, -NO^, -CFj, or -OH; 

10 R3 is selected from -COOH, -C(0)-COOH, -(CH2)„-C(O)-C00H, -(CH^VCOOH, 

-CH=CH-COOH, -(CH2).C(0)NS(0)(0)(C,-Q lower alkyl), -(CHj)nC(0)NS(0)(0)(C,-Q 
lower haloalkyl). 



15 
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^10 



Rio 



or 




i(H2C] 




Rg and R, are independently selected from H, halogen, -CF3, -OH, -COOH, -(CH^) - 
10 COOH. -(GH,)„-C(0)-GOOH. -C,-C, alkyl. -0-C,-Q alkyl. -NH(C,-C, alkyl). or -N(C,-Q 
alkyl),; 



15 



R,o is selected from the group of H, halogen, -CF3, -OH, -COOH, -(CHj^-COOH, 
-(CHA-C(O)-COOH, -C,-Cs alkyl, -O-C.-C^ alkyl. -NH(C,-C, alkyl), -N(C,-C, dkyl)j, ' 




t 



Fl8 

\ 




,or 



20 




Q> .0 



(Ci-Cg lower alkyl 



(Ci-Ce lower alkyl) 



(CrCe lower habalkyi; . 



R„ is selected from H, q-C^ lower alkyl, -CF3, -COOH, -(CHj).-COOH, 
-(CHj)„-C(0)-COOH, or 
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5 




n is an integer from 0 to 3; 

R4 is selected from H, -CFj, C,-Cj lower alkyl, C,-Cj lower alkoxy, or halogen; 

10 

R3 is selected from C,-Cj lower alkyl, C,-Cj lower alkoxy, -(CHj^Cj-Cj cycloallqrl 
or the groups of: 

a) -C(0)-0-(CHj)„-C3-C5 cycloalkyl, -(CH^Vphenyl, -(CHj)„-S-phenyl. - 
15 (CHjX-phenyl-O-phenyl, -(CHj)„-phenyl-CH2-phenyl. -(CH2)„-0-phenyl-CH2-phenyI. - 

(CHjVphenyl-CO-CHj-phenyl)^. -C(0)-0-phenyl, -C(0)-0-benzyl, -C(0)-0-pyridinyl. - 
C(0)-0-napthyl, -(CH2),-S-napthyl, -(CH2).-S-pyridinyI. -(CH2),-pyridinyl or -(CH^),- 
napthyl, the phenyl, pyridinyl and napthyl rings of these groups being optionally substituted by 
from 1 to 3 substituents selected from H, halogen, -CF3, -0H,"-C,-C4 alkyl, C,-Cj alkoxy, - 
20 NHj, or -NOj; or 

b) a moiety of the formula -(CH^^-A, -(CH^^S-A, or -(CHj).-0-A, wherein A is 
the moiety: 

25 wherein 

D is H, C,-Cj lower alkyl, Cj-Q lower alkoxy, or -CF3; 



B and C are independently selected from phenyl, pyridinyl, fiiryl, thienyl or pyrrolyl 
groups, each optionally substituted by from 1 to 3, preferably 1 to 2, substituents selected from 
30 H, halogen, -CFj, -OH, -C,-Q alkyl, C.-Q alkoxy, -NHj, or -NO^; 
or a phannaceuticaUy acceptable salt thereof. 



Detailed l[>escriptinn o f the Inventinn 



53 



wo 99/43654 



PCTAJS99/03898 



As used herein, the tenns "aryl" and "substituted aryl" are understood to include 
monocyclic, particularly including five- and six-membered monocyclic, aromatic and 
heteroaromatic ring moieties and bicyclic aromatic and heteroaromatic ring moieties, 
particularly including those having firom 9 to 10 ring atoms. Among these aryl groups are 
understood to be phenyl rings, including those found in phenoxy, benzyl, benzyloxy, biphenyl 
and other such moieties. The aiyl and heteroaryl groups of this invention also include die 
following: 

a) a five-membered heterocyclic ring containing one or two ring heteroatoms 
selected from N, S or O including, but not limited to, furan, pyrrole, thiophene, imidazole, 
pyrazole, isothiazole. isoxazole, pyrrolidine, pyrroline, imidazolidine, pyrazolidine, pyrazole, 
pyrazoline, imidazole, tetrazole, or oxathiazole; or 

b) a six-membered heterocyclic ring containing one, two or tiiree ring heteroatoms 
selected from N, S or O including, but not limited to, pyran. pyridme, pyrazine, pyrimidine, 
pyridazine, piperidine, piperazine, tetrazine, thiazine, tiiiadizine, oxazine, or morphoUne; or 

c) a bicyclic ring moiety optionally containing from 1 to 3 ring heteroatoms 
selected from N, S or O including, but not limited to benzofuran, chromene, indole, isoindole, 
indoline. isoindoline, naptiialene, purine, indolizine, indazole, quinoline, isoquinoline, 
quinolizine, quinazoline, cmnoline, phthalazine, or napthyridine. 

The "substimted aryF' groups of tiiis mvention include such moieties being optionaUy 
substituted by from 1 to 3 substituents selected from halogen, C,-C,o alkyl. preferably Cj-Cg 
alkyl, C,-C,o alkoxy, preferably C,-Q alkoxy, -CHO, -COOH or esters tfiereof. -NOj, -NH^, 
-CN. -CF3 or -OH or combinations thereof, such as -CH2CF3, -NHCCHj), etc. 

A preferred subset of tiiese groups, optionally substituted as just described, include 
moieties formed from benzene, pyridine, naptiiylene or quinoline rings. A fiirther preferred 
group includes those of furan, pyrrole, thiophene, pyrimidine, and morpholine rings. A 
preferred group of bicyclic aromatic groups includes benzofuran, indole, naptiialene, and 
quinoline rings. 

The alkyl, alkenyl and alkinyl gjcoups referred to herem indicate such groups having 
from 1 to 10. preferably 1 to 6 carbon atoms, and may be straight, branched or cyclic. Unless 
indicated otiierwise, it is preferred tiiat Uiese groups be straight or branched. Halogens herein 
are understood to mclude F, CI. Br and I. 
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5 As used herein, "phospholipase enzyme activity" means positive activity in an assay for 

metabolism of phospholipids (preferably one of the assays described in Example 1 16 below). 
A compound has "phospholipase enzyme inhibiting activity" when it inhibits the activity of a 
phospholipase (preferably cPLA^) in any available assay (preferably an assay described below 
in Example 1 16 or Example 1 17) for enzyme activity. In prefened embodiments, a compound 

10 has (1) an IC50 value of less tiian about 25 jiM, preferably less tiian about 6 pM, in tiie 
LysoPC assay; (2) an IC50 value of less than about 50 pM in the vesicle assay; (3) an IC50 
value of less than about 1 |nM in tiie PMN assay; (4) an IC50 value of less than about 15 pM in 
the Coumarine assay; and/or (5) measurable activity (preferably at least about 5% reduction in 
edema, more preferably at least about 10% reduction, more preferably at least about 15%, most 

15 preferably 20-30%) in die rat carrageenan-mduced footpad edema test 

Compounds of the present invention are useful for inhibitmg phospholipase enzyme 
(preferably cPLAj) activity and, therefore, arc useful in "treating" (i.e., treating, preventing or 
ameliorating) inflammatory or inflammation-related responses or conditions (e.g., rheumatoid 
20 arthritis, psoriasis, asthma, inflammatory bowel disease, and other diseases mediated by 
prostaglandins, leukoU-ienes or PAF) and other conditions, such as osteoporosis, colitis, 
myelogenous leukemia, diabetes, wasting and atherosclerosis. 

The present invention encompasses both pharmaceutical compositions and therapeutic 
25 methods of treatment or use which employ compounds of die present invention. 

Compounds of the present invention may be used in a pharmaceutical composition 
when combined with a pharmaceutically acceptable carrier. Such a composition may also 
contain (in addition to a compound or compounds of the present invention and a carrier) 

30 diluents, fillers, salts, buffers, stabilizers, solubilizers, and oflier materials well known in the 
art. The term "pharmaceuticaUy acceptable" means a non-toxic material that does not interfere 
with die effectiveness of die biological activity of the active ingredient(s). The characteristics 
of die carrier will depend on the route of administration. The pharmaceutical composition may 
fiuther contain other anti-inflammatory agents. Such additional factors and/or agents may be 

35 mcluded in the pharmaceutical composition to produce a synergistic effect with compounds of 
the present invention, or to minimize side effects caused by die compound of the present 
invention. 

The pharmaceutical composition of die invention may be in die form of a liposome in 
40 which compounds of the present invention are combined, in addition to other pharmaceutically 
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acceptable carriers, with amphipathic a^nts such as Upids which exist in aggregated form as 
miceUes, insoluble monolayers, Uquid ciystals, or lameUar layers in aqueous solution. Suitable 
lipids for liposomal formulation include, withrait limitation, monoglycerides, diglycerides, 
sulfatides, lysolecithin, phospholipids, saponin, bile acids, and the like. Preparation of such 
liposomal formulations is within the level of skiU in the art, as disclosed, for example, in U.S. 
Patent No. 4,235,871; U.S. Patent No. 4,501,728; U.S. Patent No. 4.837,028; and U.S. 
Patent No. 4,737,323, all of which are incorporated herein by reference. 

As used herein, the term "therapeuticaUy effective amount" means the total amount of 
each active conqwnent of the pharmaceutical composition or method that is sufficient to show a 
meaningful patient benefit, i.e., treatment, healing, prevention or amelioration of an 
inflammatory response or condition, or an increase in rate of treatment, healing, prevention or 
amelioration of such conditions. When ^Ued to an individual active ingredient, administered 
alone, flie term refers to that mgiedient alone. When appUed to a combination, the term refers 
to combined amounts of the active ingredients tiiat result in the therapeutic effect, whether 
administered in combirmtion, serially or sunultaneously. 

In practicing the method of treatment or use of tiie present invention, a therapeutically 
effective amount of a compound of the present invention is administered to a mammal having a 
condition to be tteated. Compounds of die present invention may be administered in 
accordance witii the metiiod of tiie invention either alone or in combination with other tiierapies 
such as treatinents employing other anti-inflammatoiy agents, cytokines, lymphokincs or other 
hematopoietic factors. When co-administered witii one or more otiier anti-inflammatory 
agents, cytokines, lymphokines or oflier hematopoietic factors, compounds of die present 
invention may be administered either simultaneously with tiie otiier anti-inflammatory agent(s), 
cytokine(s), lymphokine(s), otiier hematopoietic factor(s), tiirombolytic or anti-tiiiombotic 
factors, or sequentially. If administered sequentiaUy, tiie attending physician will decide on tiie 
appropriate sequence of administering compounds of tiie present invention in combination witii 
otiier anti-inflammatory agent(s), cytokine(s), lymphokine(s), otiier hematopoietic factor(s), 
tiirombolytic or anti-thrombotic factors. 

Administiation of compounds of die present invention used in tiie pharmaceutical 
composition or to practice tiie metiiod of tiie present invention can be carried out in a variety of 
conventional ways, such as oral ingestion, inhalation, or cutaneous, subcutaneous, or 
inti:avenous injection. 
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5 When a therapeuticaUy effective amount of compounds of the present invention is 

administered orally, compounds of the present invention will be in the form of a tablet, 
capsule, powder, solution or elixir. When administered in tablet form, the pharmaceutical 
composition of the invention may additionally contain a solid carrier such as a gelatin or an 
adjuvant. The tablet, capsule, and powder contain from about 5 to 95% compound of the 

10 present invention, and preferably from about 25 to 90% compound of the present invention. 
When administered in Uquid form, a liquid carrier such as water, petroleum, oils of animal or 
plant origin such as peanut oil, mineral oil, soybean oil, or sesame oil, or synthetic oils may be 
added. The liquid form of the pharmaceutical composition may further contain physiological 
saline solution, dextrose or other saccharide solution, or glycols such as ethylene glycol, 

15 propylene glycol or polyethylene glycol. When administered in liquid form, the pharmaceutical 
composition contains from about 0.5 to 90% by weight of compound of the present invention, 
and preferably from about 1 to 50% compound of the present invention. 

When a therapeutically effective amount of compounds of the present invention is 
20 administered by intravenous, cutaneous or subcutaneous injection, compounds of the present 
invention will be in the form of a pyrogen-free, parenterally acceptable aqueous solution. The 
preparation of such parenterally acceptable protein solutions, having due regard to pH, 
isotonicity, stability, and the like, is within the skill in the art. A preferred pharmaceutical 
composition for intravenous, cutaneous, or subcutaneous injection should contain, in addition 
25 to compounds of the present invention, an isotonic vehicle such as Sodium Chloride Injection, 
Ringefs Injection, Dextrose Injection, Dextrose and Sodium Chloride Injection, Lactated 
Ringef s Injection, or other vehicle as known in the art. The pharmaceutical composition of the 
present invention may also contain stabilizers, preservatives, buffers, antioxidants, or other 
additives known to those of skill in the art. 

30 

The amount of compound(s) of the present invention in the pharmaceutical composition 
of the present invention will depend upon the nature and severity of the condition being treated, 
and on the nature of prior treaUnents which the patient has undergone. Ultimately, the 
attending physician will decide the amount of compound of the present invention with which to 

35 treat each individual patient Initially, the attending physician will administer low doses of 
compound of the present invention and observe the patient's response. Larger doses of 
compounds of the present invention may be administered until the optimal therapeutic effect is 
obtained for the patient, and at that point the dosage is not increased further. It is contemplated 
that the various pharmaceutical compositions used to pracdce the method of the present 

40 invention should contain about 0. 1 jig to about 100 mg (preferably about . 1 mg to about 50 
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mg, more preferably about 1 mg to about 2 mg) of compound of the present invention per kg 
body weight. 

The duration of intravenous tterapy using the pharmaceutical composition of the 
present invention will vary, depending on the severity of the disease being treated and the 
condition and potential idiosyncratic response of each individual patient. It is contemplated that 
the duration of each appUcation of the compounds of the present invention will be in the range 
of 12 to 24 hours of continuous intravenous administration. Ultimately the attending physician 
will decide on the appropriate duration of intravenous therapy using the pharmaceutical 
composition of the present invention. 



Compounds of the present mvention invention can be made according to the methods 
and examples described below. Synthesis of preferred compounds of the present invention are 
described in the examples below. 



MethodA 



The indole may be alkylated at the c-3 position with tiie appropriate alkyl bromide and 
treatment with a lewis acid such as silver<I)oxide or silver tetrafluoroborate in a solvent such as 
dioxane or THF at elevated temperatures of 50 'C - 100 'C. Alternatively it may be alkylated in 
a two step procedure by treatment of the indole with n-BuU in a solvent such as THF or ether 
followed by ZnC12 and then concentrated and treated with the appropriate alkylating agent in a 
variety of rolvents such as THF, ether, toluene or benzene. The indole nitrogen may then be 
alkylated by tiieattnent witii a strong base such as sodium bis(tiimethylsilyl)amide, n-BuU, 
sodium hydride or potassium hydride in a solvent such as DMF, DMSO or THF followed by 
exposure to the appropriate alkyl halide. The ester can be hydrolyzed under basic conditions 
with sodium hydroxide in water and methanol and THF. Alternatively it may be cleaved by 
ti-eatinent witii sodium thiomethoxide in a solvent such as THF or DMF at elevated 
temperatures (50 °C - 100 'C). The product acid by be coupled to a sulfonamide by the agency 
of a variety of coupUng reagents such as DCC, EDCI or carbonyl diimidazole in a solvent such 
as THF, mefliylKie chlraide, dichloroethane or DMF in the presence of a base such as triethyl 
amine and/or N, N-dimethyl pyridine. In the case of Rl = nitro the nitro group can be reduced 
by exposure to Pl/C in the presence of hydrogen in a solvent such as methanol, ethyl acetate or 
THF. The resulting amine can be acylated or sulfonyiated by exposure to the appropriate agent 
in die presence of a base such as triethyl amine, sodium bicarbonate or pyridine in a biphasic 
solvent system such as methylene chloride:water (1:1) or THF:water (1:1) or a monophasic 
organic solvent such as metiiylene chloride, THF or DMF with triethylamine. The resulting 
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acid may then be hydrolyzed and modified as described above. Also in the case Rl = Br, it 
may be replaced with the copper salt of the desired nucleophile such as thiomethoxide, 
methoxide or sulphinic acid. 



Method A 
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RSCI 
H20 

NaHC03 rS--^' 
CH2C12 




CO2H 



NH2»nitro, halogen 
alkyl 

5,6-methyIenedioxy 
methoxy 



R2 

H. MeO 



CHzClj 
EDCI 
DMAP 
R'*S02NH2 



R3 

alkyl. alkenyl, 
aryl 



R^ 

alkyl, aryl 
heterocyclic 



R5 

aryl carbamate 
alkyl urea 
alkyl amide 
aryl amide 
sulfonamide 



R6 

H, halogen, 
methoxy 



Methods 



The indoleglyoxalyl chloride may be reacted with the desired amino ester in a biphasic system 
10 with methylene chloride and saturated sodium bicarbonate or in a monophasic system with a 
solvent such as methylene chloride, ethyl acetate or THF and a base such as triethylamine, 
Hunigs base or pyridine. The indole nitrogen may then be alkylated with a variety of alkylating 
reagents in a solvent such as DMF, DMSO or THF and a base such as sodium hydride, n-BuLi 
or potassium bis(trimethylsilyl)amide. The ester may then be hydrolyzed with sodium 
15 hydroxide or lithium hydroxide in a solvent system such as watermethanoLTHF. 
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Method B 




Method C 

The 3-caiboxyindole is elaborated via reductive amination by allowing the aldehyde to 
condense with an amino ester in a solvent such as methylene chloride or dichloromethane with 
or without acetic acid. The resulting imine is reduced in-situ with a reducing agent such as 
sodium borohydride, sodium cyanoborohydride or sodium triacetoxyborohydride. The acid is 
then prepared by hydrolysis of the resulting ester with sodium hydroxide or lithium hydroxide 
in a solvent system such as water:methanol:THF. 
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5-benzyloxyindole may be treated with a base such at methyl or ethyl grignard and acylated at 
the 3-position with ethyloxychloride in a suitable solvent such at ether or THF. The indole 
nitrogen may then be alkylated with a benzylbromide by the action of a base such as sodium 
hydride or n-butyllithium in a solvent such a THF or DMF. The ester is then hydrolysed under 
basic conditions with sodium hydroxide or tetrabutylammonium hydroxide in a suitable solvent 
system such at watenMeOHrTHF. Coupling of the appropriate aminoester may then be effected 
by the use of a coupling agent such as DCC or EDQ in a solvent such as methylenechloride, 
THF or DMF. The target add may the be revealed by hydrolysis of the ester under the same 
conditions discussed above. 



62 



wo 99/43654 



PCTAJS99/03898 



Method D 




MethodE 



IndoIe-3-acetic acid was alkylated with an appropriate alkyl bromide which was then subjected 
to Suzuki coupling conditions using Pd(PPh3)4 as a catalyst in a mixed solvent (ethanol- 
benzene-water) at elevated temperature to give the l-allqrl-5-substituted indole. 
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Method E 




r5 


Br— ^ 








CF3 






0^ 


(X 



Method F 

Alkylation of the nitrogen atom of I with a suitable base such a sodium hydride or potassium 
cart)onate and an alkyl haUde gave the aldehyde H. The aldehyde could be transformed to the 
thiazoUdinedione m using a base such as piperdine and isolated with an acid such as acetic 
add. Deprotonation with a suitable base such as sodium hydride and alkylation on the nitrogen 
atom of the thiazolidinedione with selected electrophiles such as alkyl or benzyl haUdes 
provided compoimds such as IV. 
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Method G 

The nitro-indole I was converted to the unsaturated ester via a Homer-Wittig reaction with 
10 trimethoxyphosphonoacetate in a suitable solvent such as tetrahydrofuran. Reduction of the 
nitro group of II can be accomplished via hydrogenation with paUadium on carbon in the 
presence of hydrogen and acylation of the resulting amine under Schotten-Bowmann 
conditions to give amides such as m. Saponification of the ester function gave the acid-indole 
IV. 
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Method G 



5 




Method H 

5-Chloro-2-niethylmclole could be reductively alkylated at the 3-position with a suitable 
aldehyde in the presence of an add such as trifluoroacetic acid and a reducing agent such as 
10 triethylsUane in a suitable solvent such as methylene chloride to give the ester IL The nitrogen 
atom could be alkylated by treatment with a suitable base such as sodium hydride and diphenyl 
bromo methane and the resulting compound m could be saponified to give IV. 
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Method H 




Method I 

The starting indole is C3 functionalized by either reaction of DMF/POC13 or by reacting the 
magnesium salt of the indole with methyl oxalyl chloride. The resulting esters and aldehydes 
were then Nalkylated by treating the salt of the indole, generated by treating the indole with a 
strong base, with a variety of alkyl halides. In th case of the aldehydes, when r* is a nitro 
group, the nitro is reduced to the amine using Pt/C and H2 or copper acetate/sodium 
borohydride and then acylated usind various acid chlorides, isocyanates, chloroformates or 
reductively alkylated using aldehydes and sodium triacetoxyborohydride. These aldehydes 
could then be oxidised to the desired acid which could be coupled to an amino alkyl or aryl 
esters by an EDCI coupling method or by first transforming the acid into the acid chloride 
under the action of oxalyl chloride and the reacting this with an amino alkyl or aryl ester. These 
were then hydrolyzed to yield the final product. The esters generated above could be treated in 
a similar fashion. The ester could hydrolyzed and then coupled to an amino all^l or aryl esters 
by an EDQ coupling method or by first transforming the acid into the acid chloride under the 
action of oxalyl chloride and the reacting this with an amino alkyl or aryl ester. These were then 
hydrolyzed to yield the final product. 



67 



wo 99/43654 



PCT/US99/03898 



Method 1(a) 




or 



EDCI/NR'"C02R' 
2)NaOH/THF/MeOH 




R' 



Method 1(b) 




Method; 

The starting amine was treated with various sulfonyl chlorides in the presence of pyridime and 
then the excess sulfonylchloride was scavenged by adding a polymer bound amine. The 
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desired products where then hydrolyzed using sodium hydroxide in THF/MeOH and the 
reaction was aidified using IR- 120 resin to yield the desired products. 

Method J 




Method K 



The starting indole was bis alkylated by the addition of a strong base such as sodium hydride 
and then an alkylating agent such as an alkyl or aryl halide followed by the hydrolysis of the 
resulting ester with sodium hydroxide in THF/MeOH. The acid was then coupled with an alkyl 
or aryl amino ester and then hydrolyzed to yield the desired acid. 

Method K 




1) aCOCOCl/NRXOiR" 

or ^ 

EDCI/NR-CO2R'" 

2) NaOHnHF/MeOH 
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Example 1 

4-rf5-{rf<?Yclffn<'ntYl0XY)carhonvnaminft>.1- p roDv|.lH.indol.3.vninethvl1.; y. 
methoxyhcn^nii; a^f^ 

Step 1 - To a solution of 5-nitro indole (21.24 g, 131 mmol) in dioxane (128 mL) in a 
reaction vessel wrapped in aluminum foil is added silver(I)oxide (30.34 g, 131 mmoL, 1.5 eq) 
and methyl 4-(bromomethyl)-3-methoxy-benzoate (34 g, 131 mmol) and the mixture is brought 
to 60 "C and stirred 20 h. The reaction is cooled, filtered through ceUte, taken up in ethyl 
acetate (500 mL), washed with brine (2 X 50 mL), dried (MgSO^ and filtered. The crude 
material was purified by siUca chromatography (15% ethyl acetate / hexanes) to afford the 
desired product (5.8 g, 55%). 
15 Step 2 - The C3-alkylated indole ( 1 .5 g, 4.4 mmol) was dissolved with 1 5 mL THF. In 

a separate flask, NaH (185 g, 4.61 mmol) was suspended with 25 mL THF at 0 "C. The 
sohition of starting material was cannulated into the NaH suspension, giving a deep red 
solution. This was then allowed to stir at room temperature for 10 minutes, l-iodopropane was 
added (0.47 mL, 1 . 1 mmol) and the reaction was allowed to proceed overnight at room 
temperature. As the reaction was not complete (TLC) and additional 0.5 mL of l-iodopropane 
was added and the reaction continued for another 3 h. There was no change in the TLC and the 
reaction was poured into cold 1 N HCl and extracted with CH^Cl^ (3 X 75 mL). The combined 
organic layers were dried over MgSO^, filtered and evaporated to yield the crude N-alkylated 
nitroindole. The crude material was absorbed onto silica and loaded onto a sUica gel column. 
The column was eluted with 100% CH^Cl^ to give the pure yellow N-alkylated nitroindole 
(0.96 g, 57%). 

Step 3 - The N-alkylated nitroindole (0.95 g) was dissolved with 40 mL anhydrous 
THF. The system was purged with argon. To the clear, yeUow solution, Pt/C (0.462 g) was 
added. The argon was then removed by evacuation and hydrogen was introduced to the 

30 system. The reaction was stirred 6.5 h. The hydrogen was evacuated and argon was then 
purged through the system. The reaction mixture was filtered through ceUte with THF. The 
solvent was removed by rotary evaporation to give the crude amine as a dark oil. 
Chromatography (5% ethyl acetate/CH^Cy afforded the desired product (0.7 g, 80%) 
Step 4 - The amine firom above (0.7 g) was dissolved in 40 mL CHjCi^. 4- 

35 methylmorpholine (0.3 mL, 3.0 mmol) and cyclopentyl chloroformate (383 mg, 2.57 mmol) 
were then added to give a yellow/orange solution. The reaction was aUowed to proceed at room 
temperature for 3 h. The reaction mixture was acidified witii 1 N HCl and the mixtine was 
extiacted witii 50 mL O^Clj. The combined organic phases were washed with brine, dried 
over MgSO,, filtered and concentrated to give the crude carbamate. The crude product was 

40 absori)ed onto silica gel and loaded onto a silica gel column. The column was eluted witii 100% 
CHjClj to afford tiie desired product (0,87 g, 39%) as a yellow foam. 
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5 Step 5 - The carbamate (0.83 1 g) was dissolved with hydrolysis solution (2:1:1 

THF:MeOH:2N NaOH) and the reaction was allowed to proceed for 5.25 h. The reaction was 
acidified to pH 2 with 2N HCl and extracted with CH2CI2. The organic layer was washed with 
water and brine. The combined organic layers were then dried over MgS04, filtered and 
evaporated to yield the crude acid, which was rccrystallized fix)m CHjClj to afford the title 
10 compound (0.575 g, 7 1 %) as pink crystals. 
MS:m/z(M-l)449 

Example 2 

Cvclopentvl N- l3-r2-methoxv>4>fUf2-methvlphenYnsulfonvllaminolcarbonvn 
15 benzvll-l-proDv»-lH>indol-5-vncarbamaiLc 

Step 1 - The intermediate 5-mtro indole is prepared as in Example 1, step 2, using the 
appropriate alkylating agent. 

Step 2 - The intermediate 5-amino indole is prepared as in Example 1, step 3, using the above 
intermediate. 

20 Step 3 - The intermediate caibamate is prepared as in Example 1 , step 4, using the appropriate 
acylating agent. 

Step 4 - The title compound is prepared as in Example 1, step 5, using the above intermediate. 

Example 3 

25 4-rfl-beiii2hvdrvll-5-irfcvcllopentvIoxv)carbonvllamDinio)»lH«indol-3- 
vnmethvll-3-imcthoxvbcmzoic acid 

Step 1 - The intermediate 5-nitro indole is prepared as in Example 1, step 2, using the 
appropriate alkylating agent. 

Step 2 - The intermediate 5-amino indole is prepared as in Example 1, step 3, using the above 
30 interaiediate. 

Step 3 ' The intermediate caibamate is prepared as in Example 1, step 4, using the appropriate 
acylating agent 

Step 4 - The title compound is prepared as in Example 1, step 5, using the above intermediate. 

35 Sample 4 

4-lf5-U(cvclojp eBtLvloxv)carbonvl1aTOinol-l-(2-iiiapMhvllmethvn^ 
vllmethvil-3-iniiethoxvbenzoic acid 

Step 1 - The intermediate 5-nitro indole is prepared as in Example 1, step 2, using the 
appropriate alkylating agent 
40 Step 2 - The intermediate 5-amino indole is prepared as in Example 1, step 3, using the above 
intermediate. 
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Step 3 - The intermediate carbamate is prepared as in Example 1, step 4, using tlie appropriate 
acylating agent. 

Step 4 - The title compound is prepared as in Example 1. step 5. using the above intermediate. 
MS:m/z(M-l) 547 



10 Example 5 

4"{r5-{[(cYclopentYloxY)carhonvllammoK1.r cvclopropvlmethvi^-1H-inHnl,^, 
vnmethvll-3-methoxvhen7oic acid 

Step 1 - The intermediate S-nitro indole is prepared as in Example 1, step 2, using die 
appropriate alkylating agent. 

15 Step 2 - The mtermediate 5-amino mdole is prepared as in Example 1, step 3, using the above 
intermediate. 

Step 3 - The intermediate carbamate is prepared as in Example 1, step 4, usmg the appropriate 
acylating agent. 

Step 4 - The title compound is prepared as in Example 1, step 5, using the above intermediate. 
20 MS:m/z(M-l)461 

Example 6 

4-{r5-{r(cYclopentYloxY)carbonvnamino}-1 -f4>Dvridinvlmethvn-1H,inri 
vnmethvn-3-iiiethoicvh<> nzoic aeld 

25 Step 1 - The intermediate 5-nitro indole is prepared as in Example 1, step 2, using the 
^ropriate alkylating agent. 

Step 2 - The intermediate 5-amino indole is prepared as in Example 1, step 3. using the above 
intermediate. 

Step 3 - The intermediate caibamate is prepared as in Example 1, step 4, using the appropriate 

30 acylating agent. 

Step 4 - The tide compound is prepared as in Exan^le 1, step 5. using the above intermediate. 
Example 7 

4-rf5-{ffcY<:lopentYloxv)carbonvl1aniinr>l.1.is oDropvl.1H.tndol.3vnim>thY l l- 
35 3-methoxvhenzoic acid 

Step 1 - The intennediate 5-nitro indole is prqared as in Example 1, step 2, using the 
appr(q)riate alkylating agoiL 

Step 2 - The intennediate S-amino indole is prepared as in Example I, step 3, using the above 
intennediate. 

40 Step 3 - The intennediate carbamate is prepared as in Example 1, step 4, using the appropriate 
acylating agent. 
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5 Step 4 - The title compound is prepared as in Exanq)le 1, step S, using the above intermediate. 
MS:m/z(M-l)449 

Example 8 

4"ffl'Cvclopentvl-5-(f(cvclop€ntvloxv^carbonvl1aminot-lH-i]radol-3- 
10 Yl)methvn-3-methoxvbeinizonc acid 

Step 1 - The intermediate 5-nitro indole is prepared as in Example 1, step 2, using the 
appropriate alkylating agent. 
Step 2 

The intermediate 5-amino indole is prepared as in Example 1, step 3, using the above 
IS intermediate. 
Step 3 

The intermediate carbamate is prepared as m Example 1, step 4, using the appropriate acylating 

agent. 

Step 4 

20 The title compound is prepared as in Example 1» step 5, using the above intermediate. 
MS:m/z(M-l)475 

Example 9 

4-f(l-benzhydrvl"S-f rrbintvlamBno)carboinvl1amiiraol"lH-mdol-3«vDmelLh^^ 

25 metthoxybemizoic add 

The intermediate S-nitro indole is prepared as in Example 1, step 2, using the 
s^ropriate alkylating agent and the intermediate 5-amino indole is prepared as in Example 1, 
step 3j usmg the S-nitro indole mtermediate. The intermediate urea is prepared as in Example 
1, step 4, using the appropriate acylating agent The dtle compound is prepared as in Example 

30 1 , step 5, using the urea intermediate. 
MS:m/z(M-l) 560 

Example 10 

4-ai-benzlhvdrvl-5-rfmeithvlsulfonvnammo1>lH-a^^ 

35 metlhioxvbenzoic acid 

The intermediate 5-nitro indole is prepared as in Example 1, step 2, using the 
appropriate aikylatmg agent followed by preparation of the intermediate 5-amino indole as in 
Example 1 » step 3» using the S-nitro indole. The intermediate sulfonamide is next prepared as 
in Example 1, step 4, using the appropriate acylating agent. The title compound is then 

40 prepared as in Example 1, step 5, using the sulfonamide intermediate. MS: m/z (M-1) 539 
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5 Example 11 

4-fH-fr?p»ihY<^rvl-5-r(cvclOPentvlrarbonvnami n o1.1H-indol.3.vl)inethvn-.^. 
methoyvhi.n«njy 

The intermediate 5-nitro indole is prepared as in Example 1, step 2, using the 
appropriate alkylating agent and intermediate S-amino indole is prepared as in Exanq)le 1, step 
10 3, using this S-nitro indole intermediate. The corresponding intermediate amide is then 
prepared as in Example 1, step 4, using the appropriate acylating agent. The final title 
compound is prepared as in Example 1, step 5, using this amide intermediate. MS: m/z (M-1) 
557 

15 Example 12 

4-rfl.benzhYdrvl-S-nHro-lH-indol-3.vnmP thvn-3.fnPthoxvbenzoir ariri 

The intermediate 5-nitro indole is prepared as in Example 1, step 2, using the 
appropriate alkylating agent and the tiUe compound is prepared as in Example 1, step 5, using 
this intermediate. MS: m/z (M-1) 657 
20 . 

Exmaple 13 

4-rfl-benzhYdr Yl-5-bromo-1H-indol.3.vnmi>thvn-3-methoxvben7oip aH^ 

The intermediate 5-bromo indole is prepared as in Example 1, step 1, using the 
appropriate mdole and as in Example 1, step 2, using the appropriate alkylating agent. The 
25 title compound is then prepared as in Example 1, step 5, using the above intermediate. MS: m/z 
(M-1) 526 

Example 14 

4-r(l.benzhYdrYl.5.nuoro.1H.indol-3.vl>iiieth Yll.3.methn^Ybenzoic aHri 

30 The intermediate 5-fluoro indole is prepared as in Example 1, step 1, using the 

appropriate indole and as m Example 1, step 2, using the appropriate alkylating agent. The 
tiae compound is prepared as in Example 1, step 5, using the above intermediate. MS: m/z (M- 
1)464 

35 Example 15 

4-rfj-»enzhYdrYl-5-methvl-1H-iiid ol.3.vnmethvn-3-iiiethoi.vhenzoic aHd 

The intermediate 5-methyl indole is prq)ared as in Example 1, step 1, using the 
appropriate indole and as in Example 1, step 2, using the appropriate alkylating agent The title 
compound is then prepared as in Example 1, step 5, using the above intermediate. MS: m/z (M- 
40 1)460 
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5 Example 16 

4-rf5-benzhvdrvl-5H-ri.31dioxolor4,S-nindol-7-vnmcthvll-3-inethoxvbenzQiig 

The intermediate 5,6-methyIenedioxy indole is prepared as in Example 1, step 1, using 
the appropriate indole and as in Example 1, step 2, using the appropriate alkylating agent. The 
10 title compound is then prepared as in Example 1, step 5, using the above intermediate. MS: xniz 
(M-l)490 

Exafffffiple 17 

4-rfl-henzhvdrvl-5-cvamo»lH-iiiidol-3-vnmethvl1-3-inriethoxvbenzoiic acid 
15 Step 1 

To the mtermediate from Example 13, step 2 (0.25 g, 0.46 nmiol), in DMF (1 mL) is added 
CuCN (0.05g, 1.2 eq) and the reaction mixture is stirred at 145 T overnight and then cooled. 
To the cooled reaction mixture is added FeClj (0.09 g, 1.2 eq). The reaction mixture is stirred 
5 min, taken up in ethyl acetate (30 mL), washed with brine (3 X 10 mL), dried (MgS04), 
20 filtered and concenu-ated. The product was purified by silica chromatography (20% ethyl 
acetate/hexanes) to afford the intermediate ester (0.2 g, 89%) as a colorless oil. 
Step 2 

To the intermediate ester (0.2 0.41 mmol) in DMF (2 mL) is added sodium thiomethoxide (0.1 
g, 3.4 eq) and the reaction mixture is stirred at 90 for 10 min. The reaction is cooled, 
25 poured into ethyl acetate (5 mL), washed with sodium biphosphate (1X2 mL), brine (2X2 
mL), dried (MgS04), filtered and concentrated. Purification by silica chromatography (1% 
acetic acid, 25% ethyl acetate/hexanes) afforded the title compound (0.1 14 g, 59%) as a 
colorless amorphous powder. MS: m/z (M-1) 471 

30 Examplle 18 

4-fri-bepzhvdrvl-5-(roethvlsulfonvn-m-mdol-3> vllmct^^^ 

maellBiioxY^^nzoiic; a^jitf 
Step 1 

To the intermediate from Example 13, step 3 (1 g, 1.9 nmiol), in a solution of THE (2 mL) and 
35 methanol (2 mL) is added sodium hydroxide (0.41 mL, 4.63 M, 1 eq). The mixture is stirred 
for 20 min and then concentrated. The residual water is chased off by the addition of toluene 
and it's removal (3 X) a white powder (1 g, 100%). 
Step 2 

To the sodium salt prepared above (0.88 g, 1.6 mmol) in DMF (3 mL) is added 
40 methanesulfinic acid, sodium salt (0.72 g, 4.4 eq) and Cul (0.74 g, 2.4 eq). The reaction 

mixture is stirred at 130 °C overnight, cooled, taken up in ethyl acetate (50 mL) and acetic acid 
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5 (10 mL). filtered (celite). washed with brine (4 X 10 mL). dried (MgSO^. filtered and 
concentrated. Silica chromatography (1% acetic acid. 25% ethyl acetate/hexanes - 1% acetic 
acid. 50% ethyl acetateAiexanes) afforded the tide compound (0.2 g. 24%) as a coloriess 
amorphous solid. MS: valz (M-1) 524 

10 Example 19 

.Cyclopentvl N-n.benzhvHrYl. 3.r2.methnvY.4.({ r(^. 

methYbhenvl>slllfonvllaminn} rarh onvl>hen7vll.1H-indol.j;.vnrarh^mf ,^o 
To the product of Example 3, step 4 (0.5 g, 0.87 mmol), in CH^ (4 mL) is added EDCI 
(0.2 g, 1.0 mmol. 1.2 eq), DMAP (0.011 g, 0.087 mmol. 0.1 eq) and ortho-toluene 
15 sulfonamide. The reaction is stirred overnight at room temperature, taken up in ethyl acetate 
(50 mL). washed with sodium biphosphate (1 X 10 mL), brine (2 X 10 mL). dried (MgSO^. 
filtered and concentrated. Silica chromatography (1% acetic acid, 25% ethyl acetate/hexanes)' 
afforded the title compound (0.4 g, 63%) as a colorless solid. 

20 Example 20 

CYClQp^ntYl N-f3-r?,-me thoxY -4. af(2 .methvlnht>nvnsulfnnvnanii^ n | 

yarbonYDbenzvlM-propYl.l H-indol.-S.vn carhamatP 

The tide compound is prepared as iUustrated in Example 19 starting with the product of 

Example 1, step 5, and the appropriate sulfonamide. 

25 

CYClQpentYl N-f 1 -fcvcloprnpYl methvn..l.f2.metlioyv.4.r{ rf'>. 
m^thYlphenY|)sii|fonYllainino)carhonvnben7vn.lH.i n dol-S.vnr«rh^ ,n^f> 

The title compound is prepared as illustrated in Example 19 starting wiUi the product of 
30 Example 5, step 4, and die appropriate sulfonamide. MS: m/z (M-1) 614 

Example 22 

CYclopentYl N.r3.r?,.methoxY-4.(irf2-methvlphenvlknlfnny li^ „inolr«rhnnvn 
|)cpzYn-l-f4.DYridinvlmethvl^.1 H-indol.j;.Yl1carhatnflfP 
35 The tide compound is prepared as illustrated in Example 19 starting witii the product of 

Example 6, step 4, and die appropriate sulfonamide. MS: m/z (M-1) 651 
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5 Example 23 

CvcloDcntvl N-f3-f2>methoxv-4-nff2- 

methvlphenvnsulfonvl1amiinokarbonvnbenzvn-l-f2-naphthvlmethvn-lH- 
indol-S-vllcarbamate 

The title compound is prepared as illustrated in Example 19 starting with the product of 
10 Example 4, step 4, and the appropriate sulfonamide. MS: m/z (M-1) 700 

Example 24 

Cvclopentvl N >ll-isopropvl>3-r2-inniell]hioxv-4-ff rf2> 

methvlphenvn sulffonvllammolcarboinivl)b£Bi2vl1-lH-Dndol-5-vncarbamatc 
15 The title compound is prepared as illustrated in Example 19 starting with the product of 

Example 7, step 4, and the appropriate sulfonamide. MS; m/z (M-1) 602 

Example 25 

Cvclopentvl N-n[-cvclopentvl- 3-r2>mgthoxv.4-firf2-mfithvlphenvn 
20 sulfogivl1ammotcarbo nvnbenzvn-lH-indol>5-vncairbamalte 

The title compound is prepared as illustrated in Example 19 starting with the product of 
Example 8, step 4, and the appropriate sulfonamide. MS: m/z (M-1) 628 

Example 26 

25 CvcBopentvl N»{ l-benzhvdrvl-3-r2-metLhoxv-4- 

nrfltrnflporome thvnsulffonvl1ammo)carbonvnbenzvl1-lH4ndol-5-vlkarba^^ 

The title compound is prepared as illustrated in Example 19 starting with the product of 
Example 3, step 4, and the appropriate sulfonamide. MS: m/z (M-1) 704 

30 EyampHy n 

cvclopentvl N-ri-benzhvdrvl-3-f2>mfithoxv-4- 
(r(imethvlsttlfopvnammo1earbonvnbcnzvn-1H- mdol>5-^^ 

The title compound is prepared as illustrated in Example 19 starting with the product of 
Example 3» step 4, and the appropriate sulfonamide. MS: m/z (M-1) 650 

35 
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5 Example pi 

^Yclopentvl N-f1-hcn2hvdrvK.^,f4.f(ff7, 

chlorQpheqYl)SMlfonYllafninolcarbonvn-2-nii>t hoxvbenzvn>lH-indoI-5> 
vllcarbamate 

The title compound is prepared as illustrated in Example 19 starting with the product of 
10 Example 3, step 4, and the appropriate sulfonamide. 

Example 29 

CYclopentvl N-(3-l4-rf(r5-racet vliinino^.4-methvl>4,5-dihvdro>1.3.4- 

thiadiazol-2-vllsulfonvnaminolcarhonvl ]-2-methoxvbcnzvlM>henzhvdrvK 
15 IH-indol-S-vncarhamate 

The title compound is prepared as illustrated in Example 19 starting with the product of 
Example 3, step 4, and the appropriate sulfonamide. 

Example 30 

20 cycl opentYl N-(l-benzbvdrvl-3-l4-rrf rS-fdimethvlaminn),!, 

naphthyllsulfonyl}amino>carbonvn-2-methnxvh e nzvn.1H-indnK^, 
vlkarbamate 

The title compound is prepared as illustrated in Example 19 starting with the product of 
Example 3, step 4, and the appropriate sulfonamide. 

25 

Example 31 

CYclopentyl N-ri-benzhvdrYN3-f4-irrbenzvlsiiifnny naminolcarhnnvl>-2, 
methoxybenzYn-lH-indol-S-vllcarhama^ ^ 

The title compound is prepared as illustrated in Example 19 starting with the product of 
30 Example 3, step 4, and the appropriate sulfonamide. MS: m/z (M-l) 726 

Example 32 

CYclopentYl N-fT-benzhvdrvK3- f4-arr2.4-difnethvM-3-thia7ol-j;, 
YDsulfonYnaminolcarbonvl^- a-methoxyhenzvlMH-indol-S-vllcarhflmatP 
35 The title compound is prepared as illustrated in Example 19 starting with the product of 

Example 3, step 4, and the appropriate sulfonamide. MS: m/z (M-1) 747 
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Example 33 

cvclopentvl N-ll-benzhvdrvl-3-r4-a rf3.5-diniethvK4- 

iisoxa2olvnsM]lffonvnaminolcarb onvn-2>methoxvbenzvn-lH-indo^ 

vltcarbamate 

The title compound is prepared as illustrated in Example 19 starting with the product of 
Example 3, step 4, and the appropriate sulfonamide. MS: m/z (M-1) 731 

Example 34 

cvclopenlvl N-r3-(44ff r5>racetvlamiino)-l,3,4-thDadiazoN2- 

YllsulfonvllamBirao)carbonvl1-2-me thoxvbenzvlM>benzhvdrvl>lH-indoU5- 

yiPcarbam^t? 

The title compound is prepared as illustrated in Example 19 starting with the product of 
Example 3, step 4, and the appropriate sulfonamide. 

Example 35 

cvclopentvl N-fl-benzhvdrvl-3-f 2-methoxv-.4-rff r4-f3-metthvl-5>oxo-4.5- 

d!hvdro-lH-pvrazol-l-vnphenvnsolfonvnam ino)carbointvnbenzvlt-lH-indfl>l. 

5»vl)carbamatte 

The title compound is prepared as illustrated in Example 19 starting with the product of 
Example 3, step 4, and the appropriate sulfonamide. 

Example 36 

N-l44(l-benzhvdrvl-5-nitro-lH-ii nidol-3-vnmetthvn-3-mcthoxvbenzovlt-2- 
methvlbenzcincsplfonamidc 

The title compound is prepared as illustrated in Example 19 starting with the product of 

Example 12, step 2, and the appropriate sulfonamide. MS: m/z (M-1) 644 

Example 37 

N-l4-rfl-benzhvdrvl-5>.nntro-]lH-iinidol-3-vnmefthvl1-3- 
mellhoxvbeimzovlKtLrifliLaoro)metlhaiiiesulfonamide 

The title compound is prepared as illustrated in Example 19 starting with the product of 
Example 12, step 2, and the appropriate sulfonamide. MS: m/z (M-1) 622 
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Examp lp 

K^ .benzhydrY|.5.hromoOH.tndnlWlWtHv.i...^ ,.t,,,,^ 
methvlhpngenesulfftnamirfi. 

The Utle compound is prepared as illustrated in Example 19 starting with the product of 
Example 13. step 2. and the appropriate sulfonamide. MS: m/z (M-l) 679 

Example 

N-{4.rf 1 -hPnzhvdrvr.^.hr^ n io.l H.inHnl.3.vi)mPf hyM -?- 
m?thPXYhenzovlUtrifl..nro)niethanPcnif»»<.n„rtr 

ThetiUecompoundispreparedasillustratedinExample 19 starting with the product of 
Example 13. step 2, and the appropriate sulfonamide. 
MS: m/z (M-1) 657 



Example d(\ 

gnzhvdrYl3.r2-methoyY.4.rfrftrifi..nrn»»of i. ynsulfnnyl] o, 
i=^rbonYl)henzYlMH.indoN5^Yclonent«n..,,K.^ n n ^|., 

The tiUe compound is pr^parul as illustrated in Exan^le 19 starting with the product of 
Example 11, step 4, and the appropriate sulfonamide. 
MS: m/z (M-1) 688 



25 



30 



Example 4^ 

^r4-f H .hen^|iYdrYl-5.f fmeth vl«i..lfnnyi) o.^i p ^ , 

iq<itllOXYhftllZOvnftr.finn^ff)n, .thanP«.if«w.^».i^^ 

. Thetitlecompoundispreparedasillusti^inExample 19 starting with the product of 
Example 10. step 4. and the appropriate sulfonamide. 
MS: m/z (M-1) 670 



35 



Example 42 

N.{4.f(|.henzhYdrYl-5.{rfhnfYhminoVr«rhn»yii ^^H»t.,B.,„H».:,_ 
YlWhYl1-3.methoxYhen70Ynrfriflunr«^tn..i,.„.,^ „^ffn „p,| ^^^ 

The title compound is prepared as illustrated in Example 19 starting with the product of 
Example 9, step 4, and the appropriate sulfonamide. 
MS: m/z (M-1) 691 
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5 E^fj^mple 43 

N^f^be^zhYdrv^3■r2^methoxv^4^f^ff2■methYlDhenvns^lfonvl^am 
carbonvnbenzvn-lH-iindol- 5»-vncvclopentanecarbQxamide 

The title compound is prepared as illustrated in Example 19 starting with the product of 
Example 11, step 4, and the appropriate sulfonamide. 
10 MS: m/z (M-1) 710 

Example 44 

4-a5-rfcvclopentvlcarboirav nami]niol-14phcnivK2-pvriidinvnmethvl^ 
3-vllmiethylV3'metlhioxvbeiiizoic acid 
IS Step 1 

The intemiediate S-amino indole is prepared as in Example 1, step 3. 
Step 2 

The intermediate sulfonamide is prepared as in Example 1, step 4, using the appropriate 
acylating agent. 
20 Step 3 

The intermediate acid is prepared as in Example 1, step 5, using the above intermediate. 
Step 4 

The title compound is prepared as illustrated in Example 19 starting with the intermediate above 
and the appropriate sulfonamide. 
25 MS: m/z (M-1) 738 

Example 45 

N44■ffl■belnlzhvdrv^5-^fbclrlz vls^lfQnvnamino^■lH^i!t^dol■3»vnmethvn 
methoxvbcnzovBlfttrifluoro^ iiniethamesttlffonamide 
30 Step 1 

The intennediate S-amino indole is prepared as in Example 1, step 3, 
Step 2 

The intermediate sulfonamide is prepared as in Example 1, step 4, using the appropriate 
acylating agent. 
35 Step 3 

The intennediate acid is prepared as in Example 1, step 5, using the above intermediate. 
Step 4 

The title compound is prepared as illustrated in Example 19 starting with the intermediate above 
and the appropriate sulfonamide. 
40 MS: m/z (M-l) 746 
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5 

Example 46 

N-{l-benzhvdrvl-3-r2-methny v.4-ffrarifluoromethvnsulfonvnatiiinn} 
carboDyl)b^|izylMH-indol-5-vlt-3-rhioDhenecarhniraiiniili^ 

Stepl 

10 The intermediate S-amino indole is prepared as in Example 1 , step 3. 
Step 2 

The intennediate amide is prepared as in Example 1, step 4, using the appropriate acylating 

agent. 

Steps 

1 5 The intermediate acid is prepared as in Example 1 , step 5, using the above intermediate. 
Step 4 

The tide compound is prepared as illustrated in Example 19 starting with the intermediate above 
and the ^ropriate sulfonamide. 
MS: m/z (M-l) 702 

20 

Example 49 

benzyl N-f l-benzhvdrvl-3-r2-methoxy-4- 

({r(trifiuoromethYl)sulfonyl1 amino}carbo n vnb e nz v n -lH>indo1-f;.vl^ 

Stepl 

25 The intermediate S-amino indole is prepared as in Example 1, step 3. 
Step 2 

The intermediate carbamate is prepared as in Example 1, step 4, using die appropriate acylating 

agent 

Step 3 

30 The intennediate acid is prepared as in Example 1, step 5, using the above intennediate. 
Step 4 

The title compound is prepared as illustrated in Example 19 starting with die intermediate above 
and the appropriate sulfonamide. 
MS: m/z (M-1) 726 

35 

Example 50 

4-r(l-benzhydrvl-5-nitro-lH-in dol-3-vnmcthvllbenzmr arid 
Step 1 

The intennediate 3-alkylated 5-mtroindole is prepared as illustrated in Example 1. step 
40 1, using die appropriate alkylating agent. 
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5 Step 2 

The intennediate S-alkylated S-nitroindole is N-alkylated as illustrated in Example 3, step 1 . 
Step 3 

The title compound is prepaied as illustrated in Example 1, step 5. 
MS: m/z (M-1) 461 

10 

Example 51 

4-rfl-benzhvdrvl-5-bromo-lH-indol-3-vnmelthvllbenzoic acid 
Step 1 

The intermediate 3-alkylated 5-bromoindole is prepared as illustrated in Example 13, 
15 step 1 , using the appropriate alkylating agent 
Step 2 

The intermediate 3-alkylated S-nitroindole is N-alkylated as illustrated in Example 13, step 2. 
Step 3 

The title compound is prepared as illustrated in Example 13, step 3. 
20 MS: m/z (M-1) 494 

Example 52 

4->rfl-bem2hvdrv^5-irfcvclopcnttvloxv^carboiiivl1amino>-lH-iindol^ 
yDmetlhyllbenzoic acid 
25 Step 1 

Starting with the material prepared in Example 50, step 2, the desired intermediate is 
prepared as illustrated in Example 3, step 2. 
Step 2 

The intermediate carbamate is prepared firom the above intermediate as illustrated in Example 3, 
30 step 3. 
Step 3 

The tide compound is prepared from the above intermediate as illustrated in Example 3, step 4. 
MS: m/z (M-1) 543 



35 Example 53 

cvclopentvl N-ll-beiri2hvdrvl-3-r4>firf2-innethyllphcnynsuIfonvllaimii]niol 
carbonvDbeinizvn-lIH[»mdoll-5"yl}carbamate 

The tide compound is prepared from the product of Example 52, step 3, as illustrated in 
Example 19. MS: m/z (M-1) 697 
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Example ^4 

mlOPCntvl N-n-hen7.hYdrvl.3.r4.r{rftriflnftrnmA thvnsulfonvnaminr^} 
carbonvl^henzvn.1R.i ndol-S.vHgarhaitn.f > 

The tide compound is prepared from the product of Example 52, step 3, as iUustrated in 
Example 26. MS: m/z (M-1) 674 



Example 55 

N.{4.r(l.benzhYdrYl-S.iiitro-lH-indol.3.vlWthvnh^,^^ ^ y^| 
(trifluoro)met hanesulfonamtd«> 

The title compound is prepared from the product of Example 55, step 3, as illustrated in 
15 Example 26. MS: m/z (M-1) 592 

Example 56 

N-{4-rf1-benzhvdrv|.5.nitro.1H.. ndol.3.vnmPthvnhen7nvl>.?. 
methvlhen7ene.iinlfntmm{^|.> 

The tide compound is prepared from the product of Example 55, step 3, as illustrated in 
Example 19. MS: m/z (M-1) 614 



Example 57 

N-f4-f(j-henzh YdrYl-5-bromo-1H-indol.3.vl^methvnhi.i»:nyl} .?. 
25 methvlhen zenesulfonamiHp 

The Utle compound is prepared from the product of Example 51, step 3, as illustrated in 
Example 38. MS: m/z (M-1) 649 

Example 58 

30 N-{4-rfl-henzhYdrYl-5-hromo.1H-in dol.3-vlWfhvnhenznvn 
ftrifluoro^methanesiilfnnamidA 

The tide compound is prepared firom the product of Example 51 step 3 as illustrated in 
Example 39. MS: m/z (M-1) 627 

35 Example SQ 

3-({2-f^(4■^enyYl^Pn »Yl)-]^H-indo^■3.vn-2■o^nar«>tvl\^minn^bPn7ni^ 

Step 1 - To a solution of methyl 3-aminobenzoate (2.4 g, 16.0 mmol) in CHjClj (50 
mL) and saturated sodium bicarbonate (50 mL) at 5 »C is added 3-indolylglyoxalyl chloride 
(3.0 g, 14.4 mmol). The reaction is stirred to room temperature over 2 h, taken up in ethyl 
40 acetate (200 mL). washed witii brine (3 X 50 mL), dried (MgSO^, filtered and concentrated. 
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5 Crystallization of the crude material afforded the desired intermediate (2.7 g, 58%) as a 
colorless solid. 

Step 2 - To a solution of the above intermediate (0.3 g, 0.93 nmiol) in DMF (1.5 mL) 
at 0 ^^C is added potassium bis(trimethylsilyl)amide (0.41 g, 2.06 mmol). After the reaction is 
stirred at room temperature 30 min 4-benzylbenzyl bromide (0.27 g, 1.03 mmol) is added. 

10 The reaction is stirred 3 h, taken up in ethyl acetate (10 mL), washed with brine (3X2 mL), 
dried (MgSOJ, filtered and concentrated. Radial silica chromatography (2 mm, 10% - 35% 
ethyl acetate/hexanes) afforded the desired intermediate (0.19 g, 41%) as a colorless oil. 

Step 3 - The ester obtained in step 2 was treated with sodium hydroxide (2 mL, 5 M) in 
THF (5 mL) and MeOH (2 mL). The reaction was stirred overnight, taken up in ethyl acetate 

15 (50 mL), washed with sodium biphosphate (1 X 10 mL), brine (2 X 10 mL), dried (MgSOJ, 
filtered and concentrated. Trituration of the material in ethyl acetate with hexanes afforded the 
title compound (0.105 g, 60%) as a colorless solid. MS: m/z (M-1) 487 

Example 60 

20 3-fl241-f4.f r3.5-hBsftrifflMoromethvnphepoxvlmethvllben 
vl]-2-oxoacetLvll)amninio>bcnzoic acid 

The intermediate prepared in Example 59, stq) 1, was N-1 alkylated with the 
appropriate reagent using the procedure described in Example 59, step 2. 
Step 2 

25 The product ester was hydrolyzed as described in Example 59, step 3. 
MS: m/z (M-1) 639 

Example 61 

3-ir2-(l-benzhvdrvl-lH-nndol-3-vBV2>ogoacetvllaminolbcmzoic acid 
30 The intermediate prepared in Example 59, step 1 , was N- 1 alkylated with the 

appropriate reagent using the procedure described in Example 59, step 2. 
Step 2 

The product ester was hydrolyzed as described in Example 59, step 3. 
MS: m/z (M-1) 473 
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5 Example 62 

34(2-1 l-r3>f4-benzvlDhenoxv>Dropyl]-1 H-indol-3>vlK2- 

oxoacetvnaminolbcnzoic acid 

Stepl 

The intermediate prepared in Exanq)le 59, step 1, was N-1 alkylated with the appropriate 
10 reagent using the procedure described in Example 59, step 2. 
Step 2 

The product ester was hydrolyzed as described in Example 59, step 3. 
MS: m/2 (M-1) 531 

15 Example 63 

3-rf2>fl-r3.4-hi sfbenzvloxv)ben2vI]-lH-indol-3-vl}-2> 
oxoacetvnaminolbenzoic acid 
Step 1 

The interaiediate prepared in Example 59, step 1, was N-1 alkylated with the appropriate 
20 reagent using the procedure described in Example 59, step 2. 
Step 2 

The product ester was hydrolyzed as described in Example 59, step 3. 
MS: m/z (M-1) 609 

25 Example 64 

3-r(2-ll-r2-fbenzvlsiilfonvnhenzvll -lH-indnl.^yl>>2, 

oxoacetvnamino lbenzoic acid 

Stepl 

The intermediate prepared in Example 59, step 1, was N-1 allqrlated with the appropriate 
30 reagent using the procedure described in Example 59, step 2. 
Step 2 

The product ester was hydrolyzed as described m Example 59, step 3. 
MS: m/z (M-1) 551 

35 Example 65 

3-r({l-benzhvdrvl-5-rfcvclQp entYlcarbQnvnaminQl-1H>indQl-3- 

vllmethvDaminolbenzoic acid 

Stepl 

To a solution of the aldehyde prepared in Example 1 14. step 3 (0,3 g, 0.7 mmol) in 
40 dichloroethane (2 mL) and DMF (1 mL) is added methyl 3-amino benzoate (0.1 13 g, 0.735 
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5 mmol, 1.05 eq) and acetic acid (0.13 mL, 2.1 mmol, 3 eq). After stirring 30 min sodium 
triacetoxyborobydride (0.18 g, 0.84 mmol, 1.2 eq) is added and tbe reaction is allowed to stir 
an additional 4 b after whicb it is taken up in ethyl acetate (20 mL), washed with saturated 
sodium bicarbonate (1X10 mL), brine (2X5 mL), dried (MgSOJ, filtered and concentrated. 
Silica chromatography (30% ethyl acetate/hexanes) afforded the desired intermediate (0.24 g, 
10 60%) as a colorless oil. 
Step 2 

The product ester was hydrolyzed as described in Example 59 step 3 to give the title compound 
(0.11 g, 55%). MS: m/z (M-1) 542 

15 Example 66 

2- r4-ffl-benzhvdrvl-5-rfcvclopenttvlcarbonvi)amiirio1-llB[*mdo!-3- 
vltmethvDpiperazSnolacetic acid 

The title compound was prepared as described in Example 65 using the appropriate 
amine. MS: m/z (M-1) 549 

20 

Example 67 

241I-f(l-benzhvdrvl-54fcvceopentvlcarbo!rivnammol-lH-mdol>3-vltmea^^ 

3- Qyo-2-B5fflerazBBiyl1acet8c pf^^jj^ 

The title compound was prepared as described in Example 65 using the appropriate 
25 amine. MS: m/z (M-1) 563 

Example 68 

2-r((l-benzhvdrvl-5-rfcvclopenllvlcairboinivnaminol*l]H["indol>3- 
vllmethvnammol-S-hvdlroxvipropaimoic add 
30 The tide compound was prepared as described in Example 65 using the appropriate 

amine. MS: m/z (M-1) 510 

Example 6? 

241L-f4-bcmzYlbenzvn-5-fbenzvloxv)>lH-imdol-3>vll>2-oxoacetk acid 
35 Step 1 - Ethylmagnesium bromide (3M in ether, 57 mL) was diluted in ether (50 mL). 

5-Benzyloxyindole (12.7 g) dissolved in ether (150 mL) was added to the Grignard solution at 
- 78 After 1.25 h, ethyloxalyl chloride (17.12 g) was added. The reaction was stilted 15 
min, quenched with saturated sodium bicarbonate, taken up in ethyl acetate and washed with 
water, dried (MgSO^), filtered and concentrated. The resulting solid was triturated with ethanol 
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5 and stirred for 1 h. The desired product (5.75 g, 3 1 %) was isolated as a yellow solid and used 
without further purification. 

Step 2 - To the above indole in DMF at 0 was added sodium hydride (0.4 g, 60% 
dispersion in oil). After wanning to room temperature, 4-ben2ylbenzylbromide (2.2 g) was 
added and the mixture was stirred overnight As die reaction was not yet done (TLC) additional 
10 4-benzylbenzylbromide (1.0 g) was added and the reaction stirred for 2.5 h. The reaction was 
taken up in ethyl acetate and washed with water, dried (MgSOJ, filtered and concentrated. 
Chromatography (20% ethyl acetate/hexanes) afforded the desired compound (3.1 g 90%). 

Step 3 - The above ester was placed in a solution of NaOH (2N):THF:MeOH (1:2:1) 
and stirred overnight at room temperature. The reaction was acidified with 6 N HCI and the 
15 product extracted with ethyl acetate. The organic layers were dried (MgSOJ, filtered and 
concentrated. The solid was triturated with ethanol and stirred for 1 h. The solid was filtered 
and dried affording the title compound (1.85 g) as a yellow solid. MS: m/z (M-1) 474 

Example 70 

20 2-{S-(benzvloxv)-l-r2,4-bisftrifluornmi>f h vnben7vll-1H-indol-3-vil-2- 
oxoacetic acid 

The indole prepared in Example 69, step 1 , was alkylated with the appropriate alkyl 
bromide and hydrolyzed as described in Example 69, steps 2 and 3. 
MS: m/2 (M-1) 520 

25 

Example 71 

3-f{2-ri-r4-henyvlhenzvn-5-(he nzvloxY)>lH-indol-3-vll-2- 
oxoacetvnaminn^h enzoic acid 

Step 1 - To a solution of the acid from Example 69, step 3, (0.8 10 g) in THF (28 mL) 
30 was added GDI. The reaction was stirred 30 min and then ethyl 3-aminobenzoate (0.330 g) 
was added and the reaction was stirred ovemight. The reaction mbcturc was taken up in cOiyl 
acetate and washed with water, dried (MgSO^), fdtered and concentrated. The crude material 
was triturated with ethanol and stirred for 1 h, filtered and dried. The desired product (0.76 g, 
75%) was isolated as a yellow solid. 
35 Step 2 - The above ester was dissolved in NaOH (2N):THF:MeOH (1 :2: 1) and stirred 

4h. The mixture was acidified with 6 N HCI and extracted with ethyl acetate. The combined 
organic layers were dried (MgSO^), filtered and concentrated. The cmde soUd was triturated 
with ethanoiyhexane to afford the tide compound (0.48 g. 69%) as a yellow solid. 
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S Example 72 

5>rr2-f5-fhgnzvloxvV142.4-bisftrifflaoromethvnhenzvlV 
oxoaicetvnamimiolisophthalic acid 

The alkylated indole from Example 70 was coupled to the appropriate amino acid and 
hydrolyzed as illustrated in Example 7 1 , steps 1 and 2. 
10 MS: m/z (M-1) 683 

Example 73 

34f245-rbenzvloxv)-l-r2.4-lbisftriiriMoroinniethvnbenzvl1-m>indol-3-^ 
oxoacetvl)ainnimo]beinzok acid 
15 The alkylated indole from Example 70 was coupled to the appropriate amino acid and 

hydrolyzed as illustrated in Example 71, steps 1 and 2. 
MS: m/z (M-1) 639 

Example 74 

20 5-fl2-ri-f4-b einzvlbcnzvn-5-rbcinizvloxvVlH>indol-3>-Yn-2-oxoacetvnaminoV 

?-r(5-chllQ)rQ-3-PYriitfiiPYi)pyYli^cnEptc s^rftf 

The alkylated indole from Example 69 was coupled to the appropriate amino acid and 
hydrolyzed as illustrated in Example 71, steps 1 and 2. 

25 Example 75 

5-rr2-{5-fbemzvloxy)-l-r2,4-bBsfttrifleoromethvl)bemzvBl-lH-iinidol-3-vn-2- 
oxoacetyl)amino1-2-ffg-chllpro-3-pyridiny8)oxy1benzo!c acid 

The alkylated indole from Example 70 was coupled to the appropriate amino acid and 
hydrolyzed as iUustrated in Example 71, steps 1 and 2. 

30 

Example 76 

2^ril-f4-bfinzvlbcinzvOV5-fbemzvloxv^-lH-imdol-3-vn-N-r3-ffrf4. 

mcthvlpheiriyDsmlfonvnaMiiniolcarboiniynphenvll-2'Oxoaceltamide 

To the acid obtamed in Example 71 (0.1 g) in CH2CI2 (10 mL) is added THF ( 5 mL) to 
35 help dissolve the compound. EDCI (0.045 g) and DMAP (0.02 g) was added and the mixture 
was stirred a room temperature of 1 h. p-Toluenesulfonamide (0.04 g) was added and the 
reaction was stirred overnight. The reaction mixture was take up in ethyl acetate and washed 
with water, dried (MgSO^), filtered and concentrated. Chromatography (7% MeOH/CH2Cl2) 
afforded the title compound (0.045 g, 40%) as a yellow solid. MS: m/z (M-1) 746 

40 
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Example 77 

2>r5-bromo-l^fcvcloDroDvlmethvn -lH-ind<il-3-vnacetic acid 

To 5-bromoindole-3-acetic acid (890 mg, 3.5 mmol) in l-methyl-2-pym)lidinone (12 
mL) at 0 ^^C were added 'PtjNEt (21 mmol) and bromomethylcyclopropane (10.5 mmol). The 
reaction mixture was heated at 50 °C for 19 h before partitioning between diethyl ether and ice 
water. After adjusting the pH to 3, the aqueous layer was extracted with diethyl ether. The 
organic layers were combined, washed with NaH2P04, dried over MgS04 and evaporated to 
dryness. Purification on silica gel column ( 30% EtOAc in hexane) yielded 927 mg (86 % 
yield) of the product. 

Example 78 

2-ri-rcYCloproPvlmethvn-5-f2-thien Yn>lH-indftl-3-vllacctig acid 

To a sealed tube containing 2-[5-bromo-l-(cyclopropylmethyl)-lH-indol-3-yl]acetic 
acid (100 mg, 0.32 mmol), 2-thiopheneboronic acid (124 mg, 0.97 mmol), {C^U^^Pd (37 mg, 
0.032 nmiol), Na2C03 (2.6 mmol) in a mixture of benzene/EtOH/HjO (5/1/3, 4.5 mL) was 
heated at 85 ""C for 19 h. The mixture was poured onto diethyl ether and adjusted to pH 3 
before extracting with diethyl ether. The mixture was washed with NaH2P04, dried over 
MgS04 and evaporated to give the crude product which was purified on silica gel column ( 
33% EtOAc in hexane widi 1 % HCOOH) to give 79 mg (78% yield) of the product. 

Example 79 

2-{l-fCYcl0Pr0PVlmethvlV5-r3-rtriflun romethvnphenvll-lH-indnlO-vn^ 
acid 

The tide compound was prepared according to the procedure described in Example 78 
except that 3-(trifluoromethyl)phenylboronic acid was used. 

Example 80 

2-r5-fl-be nzofuran-2-vl>-l-ben2vl-lH-indoI-3-vllacetic acid 

The title compound was prepared according to the procedure described in Example 78 
except that 2-[5-bromo-l-benzyMH-indol-3-yl]acetic acid and benzo[b]furan-2-boronic acid 
were used. 

Example U 

2-(l-benzYl-5-pheiiYMH-indol-3-vnacetig arid 

The title compound was prepared according to the procedure described in Example 78 
except that 2-[5-bromo-l-benzyHH-indol-3-yl]acetic acid and phenylboronic acid were used. 
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5 Example 82A 

5-((E)-{l-[3-(3-bei[izylphenoxy)propyl]-lH-indoI-3-yl}methylidene)-l,3- 

tthiazolane-2,4-dioiiie 

Step 1 

The procedure in Example 22 was followed using 3-fonnyl indole (0.4g, 2.8mmol), 
10 sodium hydride (0. 102g, 3.0mmol) and the iodide (0.97g, 2.8mmol) in DMF (10ml). Flash 
chromatography (Hex/EtOAc, 1/1) gave 0.86g (84%) of the desired intermediate. 

The intermediate from step 1 (0.8 g, 2.2 mmol) and 2.4-thiazolidinedione (0.25, g, 2.2 
mmol) was dissolved in toluene (5 mL). Piperidme (0.064 ntiL, 0.6 mmol) and acetic acid 
15 (0.012 mL) were added and the mixture was heated to reflux for 2h. The reacticm was allowed 
to cool to rt, water was added and the aqueous layer was extracted with ethyl acetate. The 
organic layer was washed with water, brine , dried (MgS04), filtered and concentrated. Flash 
chromatography (hexane/ ethyl acetate , 3/2) afforded the tide compound (0.345 g (33%) as an 
orange solid. 

20 

Example 82 B 

4-{[S-((E)-{l-[3-(3-beimzyIphemoxy)propyl]-lH4ndol-3-yl}melthyliden^^ 
dioxo-l,3-tMaizoIaiim-3-yl]methyl}be]nizoic acid 

The procedure in Example 22 steps 1 and 2 were followed to give 0. 14g (47% for 2 
25 steps) of the title compoimd as a yellow powder. 

Example 82 C 

2- [5-((E)-{l-[3-(3-beiiizylphenoxy)propyI]-lH-mdoN3-yl}methyMdene)-2,4- 
dioxo*ly3-thiazo]la]in-3-yl]aGetic acid 

30 The procedure in Example 22 steps 1 and 2 were followed to give 0. 107g (42% for 2 

steps) of the title compound as a yellow powder. 

E^^^mpli^ g3 

3- {l-[3-(3-beimzylphemoxy)propyl]-lH-iinidoJ-3-yI}propaiiioic acid 

35 The procedure in Example 22 step 1 was followed except 2 eq. of sodium hydride was 

used and 0.142g (65%) of the title compound was isolated as a white oily solid. 
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Example 84 

3-(l-benzhvdrvl-5-rfcvcloDefitvl carbonvnaminol-lH-indol-3-vnpropanoic 

acid 

Step I 

To a solution of the aldehyde from Exanqjle 114, stepl (l.Og, 2.8mmol) in toluene 
(20ml) was added caibomethoxyethylidene triphenylphosphorane (0.98g, 2.9mmol). The 
mixture was heated overnight at reflux and then concentrated. The residue was dissolved in 
CH2CI2 and silica gel was added. The mixture was concentrated and the resulting solid was 
purified by flash chromatography (Hex/EtOAc, 3/1). Compound 30 l.Olg (88%) was isolated 
as a yellow solid. 
Step Z 

To a solution of the above intemiediate (O.lg, 0.24mmol) in THF (10ml), was added 
platinum on activated caibon (5% Pt, 0.05g, 50 wt%). Hydrogen gas was bubbled into the 
suspension for 2min, the vessel was sealed tightly and the reaction was stirred overnight at it. 
Argon gas was then bubbled through the reaction for 15min before the mbcture was filtered 
through a pad of Celite. The pad was washed with EtOAc and the filtrate was concentrated. 
The residue was dissolved in CH2CI2 (5ml). Aqueous saturated NaHCOg (3ml) was added, 
followed by cyclopentanecarbonyl chloride (0.036ml). The biphasic mixture was stirred for 2h 
at rt and diluted with CH2CI2. The organic layer was washed with water and brine, dried and 
concentrated to a white solid. Recrystallization from EtOAc/Hex gave 0.1 Ig (95%) of the 
desired intermediate as a white solid. 
Step 3 

Hydrolysis of the above ester with NaOH (IN, 2 mL) in THF (2mL) and MeoOH (2 mL) 
followed by recrystallization fix)m hot EtOAc afforded 0.054g (50%) of the tide compound as a 
white solid. 

Example 85 

N-(l-benzhydryl.3-{3-[(methylsulfonyl)ainino]-3-oxopropyl}-lH-indol-5- 
yl)cyclopentanecarboxamide 

To a solution of the acid fix)m Example 84 step 3 (O.lg, 0.22mmol) in THF (5ml) was 
added methanesulfonamide (0.027g, 0.28mmol), EDO (0.54g, 0.28mmol) and DMAP 
(0.012g, O.lmmol). The mfatture was heated at 50*^C overnight then diluted with EtOAc, 
washed with water and brine, dried and concentrated. Hash chromatography (Hex/EtOAc, 
1/1) gave O.lg (87%) of the tifle compound as a white solid. 
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5 Example 86 A 

(E)-3-{l-benzhydryI-5-[(cyclopentyIcarbonyl)aiiiiino]-lH-indoI-3-yl}-2- 
propenoic acid 

Stq)l The same procedure as Example 84 step 2 was used to prepare the desired 
intermediate from the nitroindole (Example 114 step 1). 
10 Step 2 The procedures in Exan:q)Ie 84, step 1 and 3 were used to prepare the tide 

compound from the above intermediate. 

Example 86 B 

N-(]l-ben2hydryl-3-{(E)-3-[(meithylsullfonyJ)amino]-3-oxo-l-propenyl}-lH- 
15 ii]Ldol-5-yl)cyclopentanecarboxamide 

The acid from Example 86A was used to prepare the dtle compound according to the 
procedure in example 85. 

Example 87 A 

20 (E)-3-{l-benzhydryl-5-Diiitro-lH-indol-3-yl}-2-propenoic acid 

The ester from Example 84 step 1 was saponified according to the procedure in Example 84 
step 3 and recrystallization from hot EtOAc afforded 0.1 55g (90%) of the tide compound as a 
white solid. 

25 Example 87B 

N-((E)-3.{l-benzhydryl.5.nitro-lH.indol-3-yB}-2- 
propenoyl)methanesulfonamide 

The procedure in Example 85 was used to prepare the tide compoimd from the product of 
Example 87 A. 

30 

Example 88 

4«rfl»bemzhvdrvl-5-ch8oro-2-metlhivMH-indol-3»vnmethvnbenzoic acid 

Step 1 To an ice-cold (0°C) solution of trifluoroacetic acid (1.7ml, ISnmiol) and triethylsilane 

(4.8ml, 30mmol) in CH^Clj (20mL) was added a solution of 5-chloro-2-methylindole (1.66g, 

35 lOnmiol) and methyl 4-formylbenzoate (1.8g, 1 Inmiol) in CHjCl^ (50mL) over a period of 5 
min. The resulting homogeneous solution was stirred at O^C for Ih and rt for 2h, at which 
time EtOAc (150mL) and aqueous sodium bicarbonate (to pH=8) was added. The organic 
layer was washed with water and brine, dried over MgS04 and concentrated. Flash 
chromatography (Hex/EtOAc, 4/1) gave 1.98g (63%) of desired intermediate as a light-tan 

40 solid. 
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5 Step 2 Sodium hydride (0.2g, Sirnnol) was washed with dry hexanes (SxlOml) and then 
suspended in DMF (6mL) and cooled to 0**C. A solution of the above intermediate (L57g, 
5mmol) in DMF (4mL) was dropwise at O^C and the resulting mixture was stirred for 30min at 
which time the diphenylbromomethane (1.24g, Snmiol) was added. The mixture was allowed 
to reach rt and stirred for an additional 48h. EtOAc (30mL) was added followed by aqueous 
10 NaHjPO^ solution (10ml). The organic layer was washed with water and brine, dried and 
concentrated. Flash chromatography (Hex/EtOAc. 7/1) provided 0.98g (41%) of the desired 
intermediate as a ivory foam. 
Step 3 

The above intermediate was saponified according to the procedure in Example 84 step 3. Flash 
15 chromatography (EtOAc) provided 0.3g (89%) of the title compound as a tan crystalline solid. 
MS: m/2 (M-1) 464 

Example 89 

4>(ri>benzhvdrvl-5-ar4^(trifln oromethvnphenvllsulfonvnamino^-lH-indnl.<^ 
20 vllinethvI>-3-methoxvbenzoic acid 

Stepl - The intermediate from Example 3 step 2 (leq) (see scheme #) was weighed in 
to a flask along with the 4-trilflouromethylbenzene sulfonyl chloride (1.2 eq) and then they 
were flushed with nitrogen, taken up in dichloroethane (0.15 M) and then pyridine was added 
(1.2 eq) at which time the reaction was left to stir overnight and then worked up by the addition 

25 of the polymer bound amine ( Parlow, JJ, Mischke, D. A., Woodard, S.SJ. Org. Chem. 
1997, 62, 55908-5919) (1.6g/lmmol) and the resulting slurry was stirred a minimum of 15 
minutes and then it was filtered and washed with dichloroethane and the dichloroethane 
solution was dried and concentrated to yield 98% of the desired product with high purity. 

Step 2 - The crude material fix)m stepl was dissolved THF/MeOH (2.5/1) and then 4N 

30 NaOH was added ( 3 eq) and the reaction was stirred until complete hydrolysis was observed 
by TLC. At this point the reaction quenched with enough amberlite ir 120 to make the solution 
acidic and then the resm was filtered off and rinsed and the desired product was obtained in 
94% yield by drying and concentrating the solution. MS: m/z (M-1) 669 

35 Example 90 

4-{r5-({r2>(acetvlamino)-4-met hvM,3-thia7ol-5-vl1sulfonYllaminoUl- 
benzhvdrvl-lHM ndol-3-vnmethvn.3-m<>thoxvbenzoic acid 
Step 1: Following step 1 for Example 89 using the appropriate sulfonyl chloride yielded 76% 
of the tide compound after chromatographic purification. 
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5 Step 2: An analogous proceedure to step 2 for Example 89 above yielded 83% of the desired 
product. MS: m/z (M-1) 679 

Example yi 

4-ra-benzhvdrvl-5»(rf4-chloro >3>nitrop hcnvnsulfonvnaminot-lH-indoK^^ 

10 vn]miethvn«3«metthoxvbeini2oic acid 

Step 1: Following step 1 for Example 89 using the appropriate sulfonyl chloride yielded 
100% of the title compound. 

Step 2: An analogous proceedure to step 2 for Example 89 yielded 54% of the desired product 
after chromatographic purification. MS: m/z (M-1) 681 

15 

Example 92 

4«rfl-benzhvdrvl-5-|[(dimethvlamino)siJi8fonvnamBno>>31H-indol-3-vnmethvlV 
3:: Step 1: Following step 1 for Example 89 using the appropriate sulfonyl chloride yielded 
49% of the title compound after chromatographic purification. 
20 Step 2: An analogous proceedure to step 2 for Example 89 yielded 100% of the desired 
product. MS: m/z (M-1) 568 

Example 93 

4^fr^benzhYdry^5-({f4■ftrifl^oromethoxy)pheffY^^S^lfonY^}|^mino)^lH-i^dQl■ 
25 3"yl1methvl)«3«mellhoxvbenzok acid 

Step 1: Following step 1 for Example 89 using the appropriate sulfonyl chloride yielded 
100% of the tide compound. 

Step 2: An analogous proceedure to step 2 for Example 89 yielded 100% of the desired 
product. MS: m/z (M-1) 685 

30 

Example 94 

vnmethYl%3-methoxvbgnzoiic acid 

Step 1: Following step 1 for Example 89 using the appropriate sulfonyl chloride yielded 56% 
35 of the title compound after chromatographic purification. 

Step 2: An analogous proceedure to step 2 for Example 89 yielded 82% of the desired 
product. MS: m/z (M-1) 615 
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Example 95 

4-rfl-benzhvdrvl>S-frf 5-chloro-1.3-dimethvMH.pvrazoU4- 
vnsulfonvnamipo)-lH-indol-3-vnmt^thvn-3-methnvvh enzoic acid 

Step 1: Following step 1 for Example 89 using the appropriate sulfonyl chloride yielded 
100% of the title compound. 

Step 2: An analogous proceedure to step 2 for Example 89 yielded 96% of the desired product. 
MS: m/z (M-1) 655 

Example 96 

4-rfl-benzhvdrvl-5-(r(3.5-dimethvl -4Msoxaznlvnsulfonvl1aminot-lH-indoI-3. 
vl)methvn-3-methoxvbenzoic acid 

Step 1: Following step 1 for Example 89 using the appropriate sulfonyl chloride yielded 
100% of the title compound. 

Step 2: An analogous proceedure to step 2 for Example 89 yielded 89% of the desired product. 
MS: m/z (M-1) 621 

Example 97 

Cvclopentvl>N-l3-r4-faminocarh onvn-2-mcthoxvbenzvIM-benzhvdrvMH- 
indol-5» vl Icarbamate 

The compound of Example 3 (1.0 eq) was dissolved in THF (0.15M) and then 
carbonyl diimidizole (1.2 eq) was added and the reaction was stirred under N2 for three hours 
at which time ammonium hydroxide was added (3ml/g) and the reaction was stirred overnight 
when TIC analysis showed it was complete. To the reaction was added water and ethyl acetate, 
the layers were separated and the aqueous layer was extracted three times, the combined 
organic extracts were dried concentrated and chromatographed to yield 64% of the desired 
primary amide. 

Example 98 

qyclopentyl N-(l-benzhvdrvl-3-r2-mi^t hoxv-4-f1H>1.2>3,4-tetraazai-S, 

ynbenzvlMH-indoNS-vllcarbamate 

Step 1 - To the compound of Exaiiq)le 97 (1.0 eq) under was added CH2CI2 
(0.06M) and then (methoxycarbonylsulfamoyl)triethylammonium hydroxide inner salt (5.0 eq) 
portion wise over 5 hours and then the slurry was stirred overnight at which time TLC analysis 
indicated the reaction was complete so it was concentrated and chromatographed to yield 78% 
of the desired product. 
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S Step 2 - To the nitrile (1.0 eq) isolated in step 1 was add sodium azide (3 eq) and 

triethyl amine hydrochloride (l.S eq) and n-methyl-2-pryiTolidinone (O.OSm) and then die 
reaction was heated to reflux under an inert atmosphere for 2.5 hours when it was poured into 
ice and water that was then acidified to pH 2 and the product was filtered off and then further 
purified by preparative chromatography to yield the desired compound in 22% yield. MS: m/z 
10 (M-1) 597 

Example 99 

4"fff l^benzhvdrvl-S-rfcvcloipeintllvlcarbonvnainnimol-lH-mdoll-S- 
vl Icarbon vll)amino1-3-tlhiiiopheBiecarbox vlic add 

15 step 1 To the indole acid (1.0 eq) was added the amine (1.2 eq) the dimethylaminopyridine 
(10 mol %), l-(3dimethyIaminopropyl)-3-ethylcarbodiimide hydrochloride (1.5 eq) and then 
DMF(0.3M) and the reaction was stirred under nitrogen for 24 hours at 40°C for 24 hours at 
which time it was poured into 1/2 saturated ammonium chloride solution and ethyl acetate and 
then the layers were separated and the aqueous layer was extracted 3 times, the combined 

20 organic layers were washed with water 2X, dried, concentrated and chromatographed to yield 
38% of the amide. 

Step 2 The ester from the previous step was dissolved in THF/MeOH (3:1) and then IN NaOH 
(3.0eq) was added and the reaction was stirred for until TLC analysis showed that the reaction 
was complete. The reaction was then concentrated, diluted with water, acidified to pH 2 with 
25 cone HO., extracted with ethyl acetate 3X, the combined organics were dried over magnesium 
sulfate concentrated and purified via chromatography to yield the desired acid in 64% yield. 

Example 100 

3-rai-benzhvdrvl-54fcvclo pemtvlcarbonvnammo1>lH4mdol-3.> 

30 vikarbonvnaminolben zoic add 

Step 1: Hie acid (see scheme #) was coupled with the appropriate amino ester following the 
procedure in Example 99, step one, except the reaction was run at room temperature and diat 
the procedure yielded 80% of the desired product isolated by recrystalization. 
Step 2: The nitro ester from step one (1.0 eq) was weighed into a flask along with 5% Platinum 

35 on Carbon (40 wt%) and the vessel was sealed witii a septum and evacuated and flushed with 
argon 3X, then freshly distilled THF is added and the reaction is evacuated 2X and after the 
second evacuation a balloon of hydrogen inserted into the septum. The reaction is left under 
atmospheric hydrogen for 16 hours at which time dc analysis indicates complete reduction and 
die reaction is flushed widi argon and then filtered through a bed of celite and the catalyst is 



97 



wo 99/43654 PCTAJS99/03898 

5 washed exhaustively with ethyl acetate, the filtrate was dried and concentrated and purified via 
chromatography to deliver 7 1 % of the desired amine. 

step 3: The amine (1.0 eq) was dissolved in dichloromethane (0.3M) and then an equivalent 
amount of saturated sodium bicarbonate was added and finally the acid chloride introduced. 
The biphasic reaction mixtore was vigorously stirred until TLC analysis indicated that the 
10 reaction was con:q)lete (generally a few hours) and then the reaction was diluted with 
dichloromethane and water, the layers were separated, the aqueous layer was extracted three 
times with dichloromethane, the combined organic layers were dried, concentrated and 
chromatographed to yield the desired amide in 41% yield. 
Step4: 

15 According to step 2, Example 99, the ester was hydrolyzed to the acid and yielded 71% of the 
final product. MS: m/z (M-1) 556 

Example 101 

34fll-benzhvdrvl-5-r(gvciopciitvlc arbonvnaininol-lH-indol-3- 
20 vncarbonvllaminolpropanoic acid 

step 1 To the final product in Example 114 (l.Oeq) in dichloromethane (O.IM) at O^'C was 
added oxallyl chloride (2.0 eq) and then a few drops of DMF. The reaction was stirred a few 
hours at room temperature and concentrated and azeotroped 2X with toluene and placed on the 
high vacuum for 2 hours before being used crude for the next step. 

25 Step 2; To the acid chloride generated in step 1 was added dichloromethane (0. IM) and then a 
solution of alanine methyl ester (l.OSeq, free base) in dichloromethane (l.OM) and then 
triethylamine (L5eq)was added and die resulting mixture was stirred overnight and worked up 
by the addition of 1/2 saturated ammonium chloride, the layers were separated, the aqueous 
layer was extracted three times with dichloromethane, the combined organic layers were dried 

30 and concentrated and purified via chromatography to yield die desired amide. 

Step 3: The ester firom step 2 was hydrolyzed under the conditions outfined for step 2, Example 
99, to yield the desired acid. 

Example 102 

35 N-ri-benzhY drYl-3-f{r(2-methylph e nvns ulfonvllaminokarbonvn-lH-indol-S- 
vllcvclopentanecarboxamide 

Step 1: The acid chloride (1.0 eq) syntiiesized m step 1, Example 101, was weighed into a 
flask along widi o-tolylsulfonamide (1 .5eq), DMAP (0. 1 eq) and taken up in dichloromethane 
(O.IM) under nitrogen and then triethylamine (1.5eq) was added and the resulting mixture was 
40 stirred for 12 hours and then worked up by the addition of 1/2 saturated ammonium chloride. 
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S the layers were separated, the aqueous layer was extracted three times with dichloromethane, 
the combined organic layers were dried and concentrated and purified via chromatography to 
yield the desired acylsulfonamide in 52% yield. 

E^^ampHe |03 

10 3-ff2«ll-benzhvdrvl-5-rfcvclopentylcarbonvl)aminol-lHMndol-3-vll-2» 

oxoacetLvDaminolpropaintoic acid 

Step 1: According to the general procedure in step 1, £xanq)le 101, using the product from 
Example 1 IS and the appropriate amino ester yielded the desired product in 100% yield. 
Step 2: The ester from step 1 was hydrolyzed under the conditions oudined for step 2, Exanq}le 
15 99, to yield the desired acid. MS: m/z (M-1) 536 

Example 104 

3»rf2''{l*benzllivdrvl-5"rfcvclopentvlcarbonvna!inmol-lH«indoN3-vn»2* 
oxoacetvDaminnolbenzoic acid 
20 Step 1: According to the general procedure in step 1, Example 99, using the product from 
Example 1 15 and the appropriate amino ester yielded the desired product in 100% yield. 
Step 2: The ester from step 1 was hydrolyzed under the conditions outiined for step 2, Example 
99, to yield die desired acid. MS: m/z (M*1) 584 

25 Example 105 

3ji(l^JliI4iMMSlJy^^ 
acid 

SteaJL 

An oven dried flask was charged with 5-benzyloxy indole-3-acetic acid (1 eq) (see scheme-1) 
30 and anhydrous DMF (0. 18 M) tmder nitrogen. Reaction mixture was then cooled to O'C and to 
this was added NaH (2.2eq, 60% dispersion in mineral oil), stirred at 25'C for Ih followed by 
addition of a solution of the appropriate benzyl bromide (2.2eq, 40% purity) (see scheme-1, 
steps 5,6) in anhydrous DMF, stmred overnight. Workup with ethyl acetate/water followed by 
chromatographic purification afforded the desired product in 66% yield. 
35 Step 2 

Dissolved the indole derivative from step 1(1 eq) (see scheme-1) in THF/MeOH/HjO (3:1:1 
0.094 M) and to tiiis was added LiOH HjO (1.2 eq), stirred at 25'C, overnight. Woricup with 
ethyl acetate/water followed by chromatographic purification afforded the desired product in 
74% yield. 
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5 SSsslA 

To the acid firom step 2 (1 eq) (see scheme-1) was added methyl S-aminobenzoate (1.05 eq), 
EDCI (1.37 eq) and DMAP (0.2 eq) followed by anhydrous DMF (0.086M), stirred at 25'C. 
overnight. Workup with ethyl acetate/lN HCl followed by chromatographic purification 
afforded the desired product in 80% yield. 
10 Step 4 

Dissolved the ester (1 eq)from step 3 (see scheme-1) in THF/MeOH/Hp (3:1:1 0.04 M) and 
to this was added LiOHHp (1.2 eq), stined at 25°C, overnight. Workup with ethyl 
acetate/lN HCl foUowed by trituration with CH^Clj/hexane (1:1) for 0.5h and then 
recrystallization from CHjCl^ afforded the tided product in 97% yield. MS: m/z (M-1) 579 

IS 

Example lOli 

3-rf2-f5-rbenzvloxvVl-r2.4-hisrtrinnftrnini.i hvnhen7vn.lH.indnl.3. 
vnacetynaminnl benzoic apiri 

Step 1 

20 FoUowing procedure in step 1 of example 105, scheme-l and using the appropriate benzyl 
bromide afforded the desired product in 50% yield after chromatographic purification. 
Step 2 

FoUowing procedure in step 2 example 105, scheme-1 and using the appropriate indole 
derivative afforded the desired product in 67% yield after chromatogr^hic purification. 
25 Step 3 

Following procedure in step 3 example 105, scheme-1 and using the appropriate indole 
derivative afforded the desired product in 75% yield after chromatographic purification. 
Step 4 

Following procedure in step 4 example 105, scheme-1 and using the appropriate indole 
30 afforded the desired product in 63% yield after chromatographic purification, 
MS: m/z (M-1) 625 

Example 107 

S-(benZVlOXV>.1.r2.4.hisftHflunrnmP thvnhenzvn.?..methvl.1H-indnlA.^. 
35 carboxvlie a^iH 

Step 1: The 5-Hydroxy-2-Methylindole-3-Carboxylate (1 eq) was combined with benzyl 
bromide (1.3 eq) and K^CO, (325 mesh, 1.3 eq) in CHjCN (0.1 M). The resulting mixture 
was heated to reflux for 2 h. An additional amount of benzyl bromide (0:2 eq) and the heating 
was continued for 2 h. The reaction was worked up by addition of water and extraction with 
40 CH^Clj. The organic extracts were washed wiUi water, dried and concentrated. Flash 
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5 chromatography provided the desired benzyl ether (63 % yield), as well as the corresponding 
N,0-bisbenzyl derivative (22 % yield). 

Step 2: An ice cooled solution of the benzyl ether from step 1 (1 eq) in dry DMF (0.25 M) was 
treated withNaH (60 % in mineral oil, 1.1 eq). 2,4-Bis trifluoromethyl benzyl bromide (1,1 
eq) was added after 1 h and the resulting mixture was stirred at IS^C for 2 h. Solvent was 
10 evaporated under vacuo, the residue was dissolved in EtOAc, washed with water, dried and 
concentrated. The desired product was obtained in 77 % yield after recrystallization from 
hexane/CHClj. 

Step 3: The product from step 2 (1 eq) in THF/MeOH (3/1) was heated to reflux with IN 
NaOH (12 eq). After 48 h the reaction was quenched with AcOH and solvent was evaporated. 
IS The resulting product was recrystallized to afford crude material in 72 % yield. Further 
purification by flash chromatogr^hy followed by recrystallization provided pure tide 
compound. MS: m/z (M-1) 506 

Example 108 

20 S4fl5-fbenzvloxv)>l-r2.4-bisarifluoromethvnbenzvE1-2-mcthvl-lH-indol-3> 

vllcarbonvnaminolisophthaiic add 

Step 1: The acid prepared in step 3 (1 eq) of example 108 was reacted with EDCI (2 eq) and 
dimethyl 5-aminophthalate (5 eq) in THF (0.02 M) in the presence of DMAP (2 eq). The 
reaction was heated to reflux for 48 h. EtOAc/water work up, followed by flash 
25 chromatography produced the desired amide in 32 % yield. 

Step 2: The material from step 1 (1 eq) was hydrolyzed by the action of LiOHHjO (2.2 eq) in 
THF/MeOHAvater (3/1/1. 0.07 M). After stining at 25'C overnight, the reaction mixmre was 
quenched with AcOH and solvent was evaporated. EtOAc/water work up and trinuation in 
hexane/CHXl^ afforded the title compound in 82 % yield. MS: m/z (M-1) 669 

30 

Example 109 

5-fbenzvloxvV2-methvl-l-f2-na phlLhvlmetthvn-lH-indole-3-carboxvlic acid 
Step 1: An analogous procedure to step 2 example 108 using the main product of step 1 above 
and the appropriate bromide yielded the desired N-substituted indole in 71 % yield after 
35 recrystallization. 

Step 2: The ester from step 2 above (1 eq) in THF/MeOH (3/1) was heated to reflux with 4N 
KOH (2 eq). After 5 days solvent was evaporated and the residue partitioned between IN HCl 
and CHCI3. The organic extract was washed, dried and concentrated. The tide compound was 
obtained in 92 % yield after chromatographic purification and crystallization. MS: m/z ( M - 1 ) 
40 420 
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5 

Example 110 

5-f{r5-fbenzYloxv)-2-methvUl-f2-naphthvlmethvn-lHMndol-3- 
Vllcarbonvl laminoMsophthalic acid 

Step 1: The acid in Example 109 was converted in the corresponding amide following an 
10 analogous procedure to step 1 of Example 108. The product was contaminated with the aniline 
starting material which could only be partially removed by chromatography. 
Step 2: Hydrolysis of the crude material following step 2 Example 108 provided the title 
compound after chromatographic purification (4 % yield in Example 109). 

IS Example 111 

l-ben2Vl-S-f benzvloxv V2-meth vM H-indnle-3-carhoxvlic acid 
Step 1: The minor product of step 1 (1 eq) Example 107 was dissolved in THF (0.1 M). 
KOH (2 eq) and 18-crown-6 (2 eq) were added and the resulting mbcture was healed to reflux 
for 1.5 days. Work up as on step 2 Exanq)le 108 above provided the title compound in 32 % 

20 yield. MS: m/z (M-1) 370 

Example 112 

3-[(2-{5-(benzyIoxy)-l-(4-chlorobenzyI)-2.[(2.naphthylsulfanyl)methyl]-lH- 
indol-3-yI}-2-oxoacetyl)amino]benzoic acid 
25 Step 1 The starting ethyl 5-benzyloxyindole-2-carboxylate (Scheme 21, step 1) was treated 
with LAH (1.3 eq) in THF (0.27 M) at 0 under nitrogen for 1 h. Workup with NaOH and 
water followed by concentration afforded crude product (100%). 

Step 2 The cnide alcohol from step 1 was dissolved m DMF (0.38 M), and treated with t- 

butyldimethylsilyl chloride (1.16 eq) and imidazole (1.26 eq) at 25 ^ for 1 d. Workup and 
30 chromatographic purification afforded the pure product (93%). 

Step 3 The silyl ether from step 2 was dissolved in methylene chloride (0.26 M), and treated 

with BOC anhydride (1.24 eq), triethylamine (1.53 eq) and DMAP (0.21 eq) at 25 *C for 3 d. 

Workup and chromatographic purification afforded the pure product (99%). 

Step 4 The N-BOC silyl ether from step 3 was treated with acetic acid/ water/ THF 

35 (3:1:1) (0.04 M) at 25 °C for 1 d. Workup and chromatographic purification afforded the pure 

product (100%). 

Steps 5 The alcohol from step 4 was dissolved in methylene chloride (0.2 M), and 
under nitrogen at -40*C treated with triethylamine (1.33 eq), and mesyl chloride (1.23 eq) for 
1 h. In a separate dry flask was weighed n^hthalene-2-thiol (1.31 eq), and THF (1 M) was 
40 added, followed by lithium hexamethyldisilazide (IN in THF, 1 eq) and this mixture was 
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5 Stirred at 25*C for 30 min. The resulting solution was then added dropwise, over 30 minutes, 
to the above mesylate solution, at -40'C. The reaction mixture was allowed to warm to 25*C, 
and stirred there for 4.5 h. Workup and chromatographic purification afforded the BOC 
thioether. 

Step 6 The purified BOC thioether from step 5 was heated under nitrogen at 160- 

10 170*C for 1.25 h, and recrystallized from ethyl acetate and hexanes to afford the free indole 
thioether in 64% yield. 

Step 7 The indole thioether from step 6 was dissolved in DMF (0.2 M), and treated 

with sodium hydride (1.1 eq) at 25'C for 45 min. 4-Chlorobenzyl chloride (1.3 eq) and KI 
(cat.) were added, and the mixture was stirred at 25''C for 3 d. Workup (ethyl acetate/water) 
15 and trituration (ethyl acetate/hexanes) afforded the pure product (52%). 

Step 8: A solution of EtMgBr in ether (3 N, 2.17 eq) was cooled to - 70 **C. The product of 
step 7 in scheme 21 (1 eq) in ether (0.55 M) was added and the reaction mixture was stirred at - 
70 for 2 h. After the addition of methyl oxalyl chloride (3 eq) in ether (1.5 M) the reaction 
20 was stirred at - 40 °C for 2 h, allowed to warm to 25 °C. Quenched with sodium bicarbonate 
EtOAc/water work up and crystallization from hexane/EtOAc the desired ketone. 

Step 9 The ester from step 8 was hydrolyzed using the general method in step 2 example 108 to 
yield the desired alpha keto acid. 

25 

Step 10 The indole diioether from step 9 was dissolved in dry methylene 

chloride (0.05 M), and treated with oxalyl chloride (2.05 eq) at 0°C for 1 h. In a separate dry 
flask were weighed 3-aniinobenzoic acid (10 eq) and trietfaylamine (15 eq) in methylene 
chloride (0.5 M). The resulting solution was then added dropwise, at O'C, and the mixture was 
30 allowed to warm to 25°C overnight. Workup (methylene chloride/aqueous HCl) and repeated 
purification by chromatogrsqphy afforded the pure title compoimd product. 

Step 1 1 The product from step 9 was hydrolyzed using the procedure from step 2 Example 108 
to yield the desired compound in 28%. MS: m/z (M-1) 709 

35 

Example 113 

3-rf2-l5-fbeini2vloxv)-l-methvll-2-r(2-]iiaphthvlsulfagiivl)methvl]>lH-indol>3« 
YU-2-Qy9a^etYl)amlno1ben2ftft<: 

Step 1 Following step 4 of the above procedure using methyl iodide followed by 

40 trituration (ethyl acetate/hexanes) afforded the pure product (72%). 
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Step 2 An analogous procedure to step 5 through step 1 1 above yielded 58% of the 

title compound. MS: m/z (M-1) 599 

Example 114 

1- benzhvdrvl-S-rfcvcloDentvicarho ovnaininoMHMndole-3-carboxvlic acid 

Step 1 5-mtroindoIe was alkylated as in Example 3 stepl with the appropriate 

bromide to yield the desired N-aikylated product. 

Step 2 The indole from step 1 (LOeq) was dissolved in DMF (0.4M) and 

treated with phosporous oxychloride (6.9 eq) at room temperature and then the mixture was 
stirred for 1 day at 80 C at which time the reaction was poured onto ice and triturated with ethyl 
acetate/hexanes, followed by workup with sodium bicarbonate/chloroform yielded the C3 
fonnylated product. 

Step 3 The nitro indole from step 2 was reduced according to the procedure in 

Example 100, step 2 to yield the amino aldehyde. 

Step 4 The indole from step 3 was acylated according to the procedure from 

Example 100, step 3. 

Steps The indole from step 4 (1.0 eq), 2 methyl-2butene (45 eq), 

sodium dihydrogen phosphate (1 1.6 eq). were dissolved in t-BuOH (0.2M), water (0.2M) and 
then sodium chlorite (11.6q) was added and the reaction was heated to 65 C for 24 hours.The 
reaction was dUuted witii water, extracted 3 times widi efliyl acetate, dried and concentrated and 
then purified by chromatography to yield die tide compoimd. 

ga^ample 115 

2- |l>benzhvdrvl-54fcvcloDentvicarhonvllaminn1- lH-indol-3-vn-2-oxoacetig 
acid 

Step 1 Following die procedure of Example 69, 5-niroindole was acylated in the 3-position 
with ediyhnagnesiumbromide and ediyloxalylchloride. 

Step 2 The above intermediate was elaborated to die final product following steps 2-5 

of Example 1 14 to afford the tide compound. 
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5 Example 116 

Table I reports data for the compounds described in the examples above in cPLA2 
inhibition assays (described below). In the data columns of Tables I and II, assay results are 
reported as a percent inhibition at the concentration specified. 

10 

7-hydroxycoumarinyl 6-heptenoate was used as a monomeric substrate for cPLA2 as 
reported previously (Huang, Z. et al., 1994, Nalytical Biochemistry 222, 1 10-1 15). Inhibitors 
were mixed with 200 fiL assay buffer (80 mM Heped, pH 7.5, 1 mM EDTA) containing 60 
15 \M 7-hydroxycoumarinyl 6-heptenoate. The reaction was initiated by adding 4 \ig cPLA2 in 
50 |iL assay buffer. Hydrolysis of the 7-hydroxycounarimyl 6-heptenoate ester was monitored 
in a fluorometer by exciting at 360 nm and monitoring emission at 460 mn. Enzyme activity is 
proportional to the increase in emission at 460 nm per minute. In the presence of a cPLA2 
inhibitor, the rate of increase is less. 

20 

Table I 



25 



Exanq)le 


PERCENT 
INHIBITION® 


CONCENTRATION 
(micromolar) 




1 


7 


50 




18 


100 




50 


170 




2 


50 


25 




50 


32 




3 


50 


5 




51 


6.25 




50 


^.4 




41 


10 




50 


17.5 




50 


19 




37 


20 




38 


20 




43 


20 




44 


20 




50 


20 




50 


20 




50 


22 




50 


23 




50 


23.5 
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5 





50 


24 




39 


100 




50 


5 




51 


, 6.25 




4 


50 


5 




50 


11 




50 


5 




50 


11 




5 


41 


100 1 




1 50 


120 




6 11 


100 1 


1 1 SO 


200 






7 


11 


50 




50 


235 




8 


50 


65 1 




44 


100 






1 ^ 


50 


13 1 




50 


19 




10 


50 


20 




50 


20 




50 


30 




50 


33.5 




50 


40 




50 


45 






11 


42 


10 




50 


12 




52 


12.5 




36 


20 




50 


27.5 




50 


30 




50 


30 




50 


37 






12 


50 


0.35 




50 


0.35 




50 


0.38 




50 


0.38 




50 


0.38 




50 


0.39 




50 


0.4 




50 


0.4 




50 


0.4 
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5 





50 


0.44 




50 


0.45 




64 


0.5 




86 


1.25 




13 


50 


0.39 




50 


0.4 




50 


0.48 




56 


0.55 




50 


0.6 




^0 


0.65 




50 


0.65 




50 


0.7 




50 


0.75 




50 


0.95 




73 


2.5 




81 


6.25 



14 


50 


0.7 




60 


0.95 




50 


0.95 



I 



15 


50 


0.65 




50 


0.65 




50 


0.72 




50 


0.76 




50 


0.85 




90 


6.25 



10 



1^ 


50 


0.125 




61 


0.125 




71 


0.125 




50 


0.14 




50 


0.14 




50 


0.14 




50 


0.17 




50 


0.17 




69 


0.25 




98 


6.25 




17 


50 


0.7 




50 


0.8 




50 


0.85 




50 


0.98 




18 


50 


1.2 




50 


1.3 




50 


1.9 




50 


2 




50 


2 
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( 2 



19 


50 


2.2 




50 


4.2 




50 


5.8 




52 


6.25 




50 


7.8 




50 


9 




50 


11 




50 


12 






20 


50 


25 




50 


32 




21 50 


20 


1 1 SO 


20 




22 50 


38 


1 50 


40 




50 


10 1 


1 58 


20 




24 1 42 1 100 ~1 


1 50 1 100 1 




25 50 


13 1 


1 1 50 


17 






26 


50 


2.4 1 




50 


2.5 1 






27 


50 


6 1 




50 


6.4 






1 ^ 1 


50 


4.2 1 




50 


4.4 






29 


50 


2.5 




50 


3.4 




87 


6 






30 


50 


8 




46 


20 




50 


21 




50 


24 




31 1 


50 


H 1 




50 


lii 1 
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5 



10 



32 


50 


4 




50 


4.4 




33 


50 


4.4 




50 


4.9 




34 


50 


2 




57 


2.5 




35 


23 


10 




42 


20 




50 


41 




36 


50 


0.22 




60 


0.25 




50 


0.32 




50 


0.45 




37 


50 


0.4 




50 


0.5 




50 


0.55 




50 


0.65 




38 


, 50 


0.3 




50 


0.45 




50 


0.57 




60 


0.59 




50 


0.6 




50 


0.6 




50 


0.6 




50 


0.6 




50 


0.6 




50 


0.64 




50 


0.7 . 




50 


0.7 




50 


0.85 




50 


0.85 




50 


1 




50 


1 




39 


50 


0.39 




50 


0.7 




50 


0.73 




50 


0.75 




50 


0.75 




50 


0.8 




50 


0.9 




50 


0.9 




50 


1 




50 


1 
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50 


1.2 




50 


1.3 




50 


1.6 






40 


50 


2.5 




55 


2.5 




50 


3 




50 


3.6 






41 


50 


2.5 




50 


3.8 




50 


4.3 




50 


5 






42 


50 


2.2 




50 


3 




50 


3.8 




43 50 


12 


1 50 


14 






44 


50 


1.65 




50 


1./ 




50 


1.75 




50 


1.9 




50 


2.1 




71 


2.5 




97 


6.25 






45 


50 


1.75 




50 


1.8 




50 


1.9 




50 


2 




50 


2.1 




74 


2.5 






46 


50 


2.2 




67 


2.5 




50 


2.7 




50 


3.5 




50 


4.5 






49 


50 


1.5 




50 


1.8 




50 


2.3 






50 


50 


0.8 




50 


0.8 




50 


0.85 




50 


1.05 
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I 81 I 2.5 1 

5 



10 



15 



51 


50 


0.6 




50 


0.8 




50 


0.9 




52 


50 


19 




50 


19 




50 


20 




53 


50 


11 




50 


15.5 




54 


50 


2.8 




50 


3.9 




55 


50 


1.35 




50 


1.S5 




56 


50 


0.98 




50 


1.2 




57 


50 


1.05 




50 


1.38 




50 


1.4 




58 


50 


1.65 




50 


1.65 




59 


50 


6 




90 


12.5 




1 60 1 50 1 12.5 1 




61 


50 


10 




54 


12.5 




62 


50 


7 




86 


12.5 




63 


70 


2.5 




50 


7 




64 


50 


32 




50 


37 




65 


47 


50 




50 


72 




50 


80 
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66 


50 


70 




15 


200 




19 


200 




67 


^ — ^ — 


100 1 






400 1 




1 68 


9 


1 100 




18 


400 




1 t>y 1 50 1 12 S 1 






70 


39 


50 




40 


50 






71 


69 


6 




50 


1.5 




50 


3.5 




50 


3.8 




1 72 50 1 12.5 1 




1 /6 1 50 1 '4 1 






77 


50 


160 1 




50 


180 






50 


80 




50 


110 






79 


50 1 60 1 




50 1 65 H 






80 


50 


48 




60 


50 






81 


50 


70 I 




46 


100 






82A 


50 1 46 1 




50 1 «5n H 






61 1 


6.25 1 




50 1 


6.5 




82C j 


50 


8 




50 


10 






50 


48 1 




50 


. 70 1 
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84 


22 


100 




50 


265 




^0 


350 




85 


31 


100 




50 


200 




86A 


50 


60 




50 


70 




50 


82 




50 


118 




1 86B 1 1 1 




87A 


33 


50 




50 


95 




STB 


50 


38 




50 


38 




50 


42.^ 




88 


50 


1.25 




53 


1.25 




^0 


1.32 




89 


50 


4.4 




50 


4.8 




90 


50 


10.2 




50 


10.5 




91 


50 


3.8 




50 


4.25 




92 


50 


11 




50 


12.5 




50 


14.2 




93 


50 


4.2 . 




50 


4.9 




94 


50 


7 




50 


7.5 




95 


50 


11.5 




50 


13 




96 


50 


8 




50 


10.5 
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5 



10 



15 



97 


50 


50 




50 


80 




50 


94 




98 


50 


4.8 




66 


6.25 




50 


8.7 






99 


13 


30 




38 


100 




50 


100 




50 


100 






100 


50 


24 




50 


30 




50 


80 




101 6 


100 


1 1 49 


400 






1 102 


31 


20 




50 


48 






103 


50 


100 i 




50 


104 






104 


50 


22 1 




50 


24 






105 


50 


2.4 




50 


7 




74 


10 




1 106 


50 






50 


n 1 




107 


50 


80 




50 


71 




43 


50 




50 


37 




50 


37 






108 


67 


6.25 




15 


20 




50 


48 




46 


50 




46 


50 



I 10^ I 28 I 50 
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25 



50 



110 


50 


47 




50 


46 




111 


16 


50 




15 


50 



I 112 



53 



2.5 



113 


50 


7.5 




50 


8 



10 



114 


45 


100 




50 


152 




50 


170 



117 



50 



115 


89 


50 




20 


100 




^0 


250 



50 



ITS" 



119 



50 



2.5 



15 



120 



50 

my 



1^ 



1.25 



123 



50 



1.2 



124 



50 



1.3 



20 



125 



50 



50 



TTT 



5.5 



127 



50 



1.1 



128 



50 



0.9 



129 



50 



1.1 



25 



130 



131 



50 



50 



T5T 
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10 



132 



I 1^3 I 



134 I 



135 



I 136 I 



137 



138 



50 



IS" 



50 



50 



lo" 



50 



0.4 



0.8 



0.7 



0.4 



0.8 



0.4 



Compounds of the present invention were also tested for in vivo activity in a rat paw 
1 5 edema test according to the procedure described below. The results are reported in Table U. 

Rat Cairapeenan- Induced Footpad Edema Test 

Each compound was suspended in 0.3ml absolute ethanol, 0.1 ml Tween-80 and 2.0 
ml Dulbecco's PBS (widiout calcium or magnesium). To this mixture, O.lml IN NaOH was 

20 added. After solution was conq)lete, additional amounts of PBS were added to adjust the 
concentration to 1 mg/ml. All conqmunds remained in solution. G}mpounds were 
administered i.v. in a volume of 5 ml/kg to male Sprague Dawley rats at the same time that 
edema was induced by injection of 0.05ml of 1% Type IV canageenan into the hind foo^. 
Footpad volume was measured before dosing with compound and 3 hours after dosing with 

25 carageenan. 
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Table n 



Example 


ROUTE 


DOSE 


PERCENT 


of 


(mg/Kg) 


INHIBmON 




ADMIN. 







1 


IV 1 5 


2.51 




IV j 5 


16.61 



10 



I 2 



IV 



15.87 



3 


IV 


5 


10.38 




PO 


5 


21.5 




IV 


5 


22.84 




IV 


5 


14.86 




PO- 


20 


19.56 




IV 


6 


10.3^ 



4 


IV 


5 


24.13 




IV 


5 


4.95 



15 



5 


IV 


5 


8.88 




IV 


5 


24.28 




IV 


5 


0.09 



IZ3 



I — 9- 



isr 



IV 



IV 



■TO" 



4.46 



13.98 



12 


PO 12 


0.19 




PO 1 10 


-0.38 



20 



13 


PO 


2 


25.99 




PO 


10 


23.63 



14 


PO 1 2 


11.53 




PO i 10 


8.14 




15 


PO 1 2 


7.05 




PO 1 10 


6.88 




16 


PO 


2 


3.8 




PO 


10 


14.96 
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10 



15 



28 



I 27 I 



\ 26 \ ty 



IV 



25.31 



6.48 



0.29 



17 


PO 


2 


19.29 




PO 


10 


34.52 




19 


IV 


5 


21.17 




IV 


5 


13.32 




IV 


5 


-0.09 




21 


IV 


5 


16.18 




IV 


5 


19.01 




IV 


5 


8.66 



22 


IV 


5 


9.22 




IV 


5 


4.14 



23 


IV 


5 


15.71 




IV 


5 


14.45 




IV 


5 


2.12 . 



24 


IV 


5 


8.33 




IV 


5 


16.28 




IV 


5 


11.3 



25 


IV 


5 


2.73 




IV 


5 


8.66 




IV 


5 


16.02 



30 


IV 


5 


13.89 




PO 


2 


-0.11 




PO 


10 


13.25 



37 


PO 


2 


-7.94 




PO 


10 


3.36 



38 


PO 


2 


15.44 




PO 


10 


26.32 



39 


PO 


2 


1.98 




PO 


10 


-7.16 



20 



40 



41 



42 



IV 



IV 



8.21 



10.1 



7.72 
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44 I 



IV 



11.9 



I 4^ I I g I 16.1^ 



IT 



IV 



I 



4.58 



10 



I 49 I IV I 



18.02 



50 


PO 


2 


5.44 




PO 


10 


12.34 



51 


PO 


2 


3.23 




PO 


10 


15.37 



52 


PO 


2 


-6.75 




PO 


10 


3.33 



53 


PO 


2 


-1.81 




PO 


10 


11.35 



54 


PO 


2 


2.47 




PO 


10 


14.29 



15 



55 


PO 


2 1 7.02 




PO 


10 1 21.51 



5^ 


PO 


2 


4.22 




PO 


10 


9.34 



^7 


PO 


2 


10.44 




PO 


10 


20.68 



20 



58 


PO 


2 


13.85 




PO 


10 


9.96 



63 

■ST 



59 I IV" 
61 I W 



IV 



IV 



66 I IV 



2.9 



18.33 



2.84 



25.34 



] 



19.59 i 



67 



IV 



10.78 



25 



■58" 



IV 



-4.3 
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76 



IV 



14.84 



80 



IV 



10.18 



I 82B 



IV 



4.94 



84 



IV 



6.15 



85 



IV 



7.13 



86A 



IV 



7.4 



87A 


PO 


2 


12.89 




PO 


10 


25.44 



87B 


PO 


3 


17.92 




PO 


10 


31.4 



89 


PO 


2 


14.34 




PO 


10 


16.38 



90 


PO 


2 


-0.18 




PO 


10 


2.7 



91 


PO 


2 


13.5 




PO 


10 


14.67 



92 


PO 


2 


27.36 




PO 


10 


21.34 



93 


PO 


2 


-3.02 




PO 


10 


9.91 



94 


PO 


3 


3.13 




PO 


10 


4.46 




PO 


2 


19.04 




PO 


10 


27.45 



^6 


PO 


2 


14.86 




PO 


10 


23.19 




96 


PO 


2 


29.42 




PO 


10 


21.99 




1 97 


IV 


5 


21.31 1 




98 


IV 


5 1 


18.39 1 



99 


PO 


10 


22.77 




PO 


2 


24.51 
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100 


PO 


2 


6.14 




PO 


10 


20.7 




101 


PO 


10 


12.45 




PO 


2 


11.17 




102 


PO 


2 


2.56 




PO 


10 


8.48 




103 


PO 


10 


17.31 




PO 


2 


1^.5 




104 


PO 


2 


14.49 




PO 


10 


6m 




1 105 1 IV 1 5 1 1.51 1 




114 


PO 


2 


12.15 




PO 


10 


22.19 




115 


PO 


2 


1.24 




PO 


10 


18.46 



Example 117 

2-l4-ra-beinzhvdrvl-6-chloro-lH-indol -3-vnmethvn-2.6> 
dimethvlDhenoxvtacetic acid 

Step 1: To l-ben2hydryl-6-chloro-lH-indole (1.0 eq) and methyl 2-(4-formyl-2,6- 
diinetbylphenoxy)acetate (0.6 eq) in CRJCI2 (O.IM) at O^C was added neat triediysilane (3eq) 
followed by triflouroacetic acid (3eq). After 10 minutes at (fC the reaction was warmed to 
room temperature and stirred until the mitially formed spot by TLC yields a new spot. The 
reaction was then quenched by the addition of saturated sodium bicarbonate, diluted with 
CH2Cl2and washed with saturated sodium bicarbonate, water and brine, dried over magnesium 
sulfate and purified by column chromatography to yield 89% of the desired product. 
Step 2 The resulting ester was hydrolyzed as in example 1 step 5 to yield the title compound 
after trituration and/or column chromatography, m/z (M- 1)508.3 
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5 Example 118 

2-l4-ra-benzhvdrvN 6-chloro-lH-indoi-3-vi)methvn-3- 
methoxvDhenoxvlacetic acid 

Step IrThis compound was prepared from the l-benzhydryl-6-chloro-lH-indoIe and methyl 2- 
10 (4-formyl-3-methoxyphenoxy)acetate according to the procedure in Example 117 Step 1. 
Step 2: The ester intermediate was hydrolyzed according to step 2 Example 1 17 to yield the 
title acid. 

Example 119 

15 2-l4-rfl-benzhvdrvl-6- chloro-lH-indol-3-vl^tnethvl1phenoxv)acetic acid 

Step IrThis compound was prepared from the l-benzhydryl-6-chloro-lH-indole and methyl 2- 
(4-formylphenoxy)aceiate according to the procedure in Example 1 17 Step 1. 

Step The ester intermediate was hydrolyzed according to step 2 Example 1 17 to yield the title 
acid. 

20 

Example 120 

2>f4-rfl^benzliYdrvN6-chloro^lH-indol.3- vnmethvn-3-chiorophenoxvtacetic 
acid 

Step I :This compound was prepared from the l-benzhydryl.6-chloro-lH-indole and methyl 2- 
25 (3-chloro-4.fonnylphenoxy)acetate according to the procedure in Example 1 17 Step 1 in 70% 
yield. 

Step 2: The ester intermediate was hydrolyzed according to step 2 Example 1 17 to yield the 
tide acid. 

30 Example 121 

2-|4-rfl-benzhvdrvl-6-chloro-lH-i ndol-3-vl^methYll-l- 
methoxvphenoxvlacetic acid 

Step l:This compound was prepared from the l-ben2hydryl-6-chloro-lH-indole and methyl 2- 
(4-formyl-2-methoxyphenoxy)acetate according to the procedure in Example 1 17 Step 1 in 
35 71% yield. 

Step 2: The ester intermediate was hydrolyzed according to step 2 Example 1 17 yield the tide 
acid. m/z(M-l)510.2 



122 



wo 99/43654 PCT/US99/03898 
5 Example 122 

fE>-4-l44fl-bgnzhvdrvl-6-chloro-lH-indol-3-vnmethvnDhenoxvK2-butenoic 
acid 

Step 1 : This compound was prq)ared from the l-benzhydryl-6-chloro-lH-indole and (E)-4-(4- 
fonnylphenoxy)-2-butenoate according to the procedure in Example 1 17 Step 1 in 91% yield. 
10 Step 2:The ester intermediate was hydrolyzed according to step 2 Example 1 17 to yield the title 
acid m/z{M-l)506.3 

Example 123 

4"l4-f(l-benzhYdrvl-6-chloro-lH>indol"3»yl)giiiethvllanBlinD>'4-oxobutanoQic 
acid 

IS Step 1 This intermediate compound was prepared from the l-benzhydryl-6-chloro-lH-indole 
and 4-nitrobenzaldehyde according to the procedure in Example 1 17 Step 1 in 42% yield. 
Step 2 -benzhydryl-6-chloro-3-(4-nitroben2yl)-lH-indole was reduced by dissolving in THF 
(0.1 M), subjecting it to 1 atmosphere of hydrogen gas in the presence of 10%platinum on 
carbon catalyst (25%w/w). When the starting material had all been converted to a new spot by 

20 TLC analysis the reaction was filtered and concentrated to yield the desired intermediate in 
nearly quantitative yield. 

Step 3:To the intermediate above (1.0 eq) in CH^Cl^ (O.IM) at 0°C was added triethylamine 
(1.5 eq) followed by 3-carbomethoxyproprionyl chloride(l.S eq). The reaction was wanned to 
room temperature, stirred until complete disappearance of starting material as monitored by 
25 TLC, and then worked by the addition of saturated sodium bicarbonate, dilution with CHjClj, 
and washing the organic layer with water, saturated sodium bicarbonate and brine, dried, 
concentration and purified by colunm chronmtography to yield the desired compound in 81% 
yield. 

Step4: The ester from step 3 was then hydrolyzed according to step 2 Example 1 17 to yield the 
30 tide acid, m/z (M-l)521.3 

Example 124 

sodium 3«l4-ffl»benzhvdrvl-6-chlloro-lH*indol-3-vnmetlhvnanilinol-3- 
oxopropanoic acid 

35 Step 1 The intermediate from example 1 17, step 1 was acylated with mediyl malonyl chloride 
according to the procedure for step 1 of Example 1 17 in 82 % yield. 
Step 2 The ester was hydrolyzed according to step 2 for Example 123 to yield the tide 
compound, m/z (M- 1)507.2 
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Example 125 

2-{4-rfl-ben2hvdrvN6-chloro>lH-in dol-3-vnmi>thvnanilino}>2-oxoacetic acid 



Step 1 The intennediate from exanq)le 1 17, step 1 was acylated with methyl oxalyl chloride 
according to the procedure for step 1 of Example 1 17 in 67 % yield. 

Step 2 The ester was hydrolyzed according to step 2 for Example 1 17 to yield the tide 
compound, m/z (M-l)493.2 

Example 126 

2-r(l-benzhYdrYl-6>chloro-lH-i ndol-3-vnniethvllcvcloDroDanecarboxvlic acid 
Step 1: This intermediate compound was prepared from the l-ben2hydryl-6-chloro-lH-indole 
and ethyl 2-formyM-cyclopropanecarboxylate according to the procedure in Example 1 17 Step 
1 in 53% yield. 

Step 2: The ester was hydrolyzed according to step 2 for Example 1 17 to yield the tide 
compound in 93 % yield, m/z (M-l)1414.2 

Example 127 

2-rfl-benz hvdrvl-6^chloro>5>fluoro-lHMndnK3- 
vDmethvllcvclopropanecarboxvlic acid 

Step 1: 6-chloro-5-flouroindole was N-alkylated with benzhydryl bromide according to the 
procedure in Exan^le 69 step 2 to yield the target intennediate. 
Step 2: The product from step 1 was C3 acylated wiUi ethyl 2-formyl- 1 - 
cyclopropanecarboxylate according to die procedure in Example 1 17 Step 1 in 53% yield. 
Step 3: The ester was hydrolyzed according to step 2 for Example 1 17 to yield the tide 
compound in 73 % yield, m/z (M- 1)432.2 

Examplel28 

24(X-benzhvdrvl-5,6-dichloro-1H-i n dol-3-vnmi^thvllcvcloproDanegarhnYy^ 
acid 

Step 1: 5,6-dichloroindole was n alkylated widi benzhydryl bromide according to die procedure 
in Example 69 step 2 to yield die target intermediate in 70% yield. 
Step 2: The intermediate from step 1 was C3 acylated with ediyl 2-formyH- 
cyclopropanecarboxylate according to die procedure in Example 1 17 Step 1 in 62% yield. 
Step 3: The ester was hydrolyzed according to step 2 for Example 1 17 to yield die tide 
compound in 73 % yield, m/z (M-l)448.2 
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5 Example 129 

2>rfl-rbisf4-hvdroxvphenvl)metlivn-6>chloro-'lH>indoN3« 
vnmgthvncvcloDropanecarboxvlic acid 

Step 1: 6-chloroindoIe was C3 alkylated with ethyl 2-formyl-l-cyclopropanecarboxylate 
according to the procedure in Example 1 17 Step L 

10 Step 2: The intermediate ffrom step 1 (2.0 eq.) was dissolved in THF (0.5 M) and cooled to 
-40''C and then triethylamine (2.0 eq) was added followed by methanesulfonyl chloride (2.0 
eq). The reaction was stirred at this temperature until TLC analysis indicated no more starting 
alcohol, and then it was cannulated direcUy into a mixture of the c3 alkylated indole from step 
1 (1.0 eq) in DMF (1.0 M) at -20°C that had been stirred for 30 minutes at room temperature 

15 with sodium hydride (4.0 eq of a 60% dispersion). The resulting mixture was warmed to room 
temperature overnight and quenched when the reaction was deemed complete by the addition of 
saturated ammonium chloride, diluted with ethyl acetate and washed with saturated ammonium 
chloride, saturated sodium bicarbonate and water (2X), dried, concentrated and purified by 
colunm chromatography. 

20 Step 3: The intermediate from step 2 was dissolved in THF (1 .OM) and treated with a solution 
of tetrabutylanmionium flouride (2.5 eq) and stirred at room temperature until TLC analysis 
indicates that both silyl ethers had been cleaved. The reaction was then poured into saturated 
ammonium chloride and extracted with ethyl acetate (3X), the combined organic washed were 
washed with water, brine, dried and concentrated and purified by column chromatography to 

25 yield the intermediate in 73 % yield. 

St^ 4: The ester from step 3 was hydrolyzed according to step 2 for Example 123 to yield the 
title compound in 92% yield, m/z (M-l)447.12 

Example 130 

'4-ffl"beBBzhvdrvll-6'Chloro«lHM]radol-3-vnmethvl1-3-hvdroxvbeBzoic acid 
30 Step l:This compound was prepared from the l-ben2hydryl-6-chloro-lH-indole and 4- 
hydroxy-2-methoxybenzaldehyde according to the procedure in Example 1 17 Step 1. 
Step 2: The ester was hydrolyzed according to step 2 for Example 1 17 to yield the tide 
compound 

Example 131 

35 ^4-rfl-benzhvdrvl-6-chloro-lH-indoK3.vnmethvn-3-f3- 
hydroxyp ro poxY^benzoic acid 

Step 1: The intermediate from Example 130, step 1, was dissolved in DMF (l.OM), solid 
potassium carbonate (3 eq) followed by 2-(3-bromopropoxy)tetrahydro-2H-pyran (1.5 eq) was 
added and the reaction was left to stir for 24 hours at room temperature. The workup consisted 
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of diluting with half saturated ammonium chloride and ethyl acetate, extracting aqueous layer 
with ethyl acetate (2X), washing the organic layer with water (2X). drying, concentration 
followed by purification via column chromatography. 

Step 2: The intermediate from step 1 was dissolved in THF (l.OM). treated with glacial acetic 
acid (2.0 eq) and heated at 45''C for 24 hours, at which time the reaction was partitioned 
between saturated sodium bicarbonate and ethyl acetate, the combined organic layers where 
washed with water (2X), dried, concentrated and purified by column chromatography to yield 
88% of the desired compound. 

Step 3: The ester was hydrolyzed according to step 2 for Example 123 to yield the tide 
compound, m/z (M-l)524.3 

Example 132 

M-({l-r(4-aminophenvnfDhenvnniet hvll-6-chloro-lH-indol-3.vninethvn-:^, 
methoxvbenzoic acid 

Step liThis compound was prepared fi-om 6 chloroindole and methyl 2-(4-formyl-2- 
methoxyphenoxy)acetate according to the procedure in Example 1 17 Step 1 in 61% yield. 
Step 2: The intermediate from step 1 was N-alkylated according to the procedure for Example 
129, step 2, with tert-butyl N-{4-[hydroxy(phenyl)methyl]phenyl}carbamate. 

Step 3: The nitrogen protection was removed by heating the compound to l&OTC to yield 45% 
of the desired amino ester. 

Step 4: The intermediate fi-om step 3 was hydrolyzed following step 2 for Example 1 17 to yield 
the title compound in 78% yield, m/z (M-l)495.2 

Example 133 

'4-f{6-chloro-l-r(4-methQXYPhenYnfnhenvlWhvn-1R -indol-3-vnmP^^^^ 
methoxvbenzoic acid 

Step 1: The intermediate from Example 132, step 1, (1.0 eq) was dissolved in DMF (l.OM), 
cooled to 0°C, and treated with sodium hydride (1.5 eq) and stirred for 30 minutes to affect 
deprotonation. The l-[bromo(phenyl)methyl]-4-methoxybenzene (1.5 eq), as a solution in 
DMF (2.0M), was added to the anion and the reaction was warmed to room temperature, when 
the reaction was deemed complete by TLC analysis it was partitioned between ethyl acetate and 
half saturated anunonium chloride, extracting the aqueous layer with ethyl acetate (2X), 
washing the organic layer with water (2X), drying, concentration followed by purification via 
column chromatography yielded the desired intermediate. 

Step 2: The intermediate from step 1 was hydrolyzed following step 2 for Example 1 17 to yield 
the tide compound, m/z (M-1)5I0.2 
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S Example 134 

f 1 >rbisf4-methoxvphen vnmethvn-6-chlQro-1 W-indol-3.vl lmethvn-3- 
methpxYbenzQjc acjd 

Step 1: The intermediate from Example 132 was N-alkylated with l-[bromo(4- 
methoxyphenyl)methyl]-4-methoxyben2ene according to the procedure described in Example 
10 133, step 1, to yield the desired intermediate. 

Step 2: The intermediate from step 1 was hydrolyzed following step 2 for Example 1 17 to 
yield the title compound, m/z (M- 1)540.3 

Example 135 

'4-a6-chloro>l^rr2-morpholinophgnviVph envnmethvll-lHMndoN3- 
IS vllmethvn-3-mcthoxvbenzoic acid 

Step 1 : The intermediate from Example 132 was N-alkylated according to the procedure for 
Example 129, step 2, with the appropriate electrophile. 

Step 2: The intermediate form step 1 was hydrolyzed following step 2 for Example 1 17 to yield 
the title compound. 

20 

Example 136 

4■f{6^chloro■^^f2,4■dfl^]iethoxY-g■py^ilr^|dBPYl)(ph^ 
Yllmelthvn-3-methoxvbcnzoic acid 

Step 1: The intermediate from Example 132 was N-alkylated according to the procedure for 
25 Example 129, step 2, with the appropriate electrophile to yield the desired intermediate in 16% 
yield. 

Step 2: The intermediate from step 1 was hydrolyzed following step 2 for Example 1 17 to yield 
the title compound, m/z (M-l)542.3 

Example 137 

30 '4-rfl-benzhvdrvl-6-chlloro-'lHMndol-3-vl)mett]hvn-3-methoxvbenzoic acid 
Step l:This compound was prepared from the l-benzhydryl-6-chloro-lH-indole and the 
appropriate aldehyde according to the procedure in Example 1 17 Step 1. 

Step 2: The intermediate from step 1 was hydrolyzed following step 2 for Example 1 17 to yield 
the title compound, m/z (M-l)481.14 
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5 Example 138 

2>a4-rfl-ben2hvdryl-<>> chlorQ>lH-indoN3-vnniethvn-3. 
methoxvhenznyl}amino^acetic acid 

Step 1: The intermediate from Example 137, step 2, treated with glycine ethyl ester according 
to the procedure in Example 76 to yield the desired ester. 
10 Step 2: The intermediate from step 1 was hydrolyzed following step 2 for Example 1 17 to yield 
the tide compomid. m/z (M-l)537.2 

All patents and literature references cited herein are incorporated as if fully set forth 

herein. 
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5 What is claimed is: 

1 ) A compound of the fonnulae: 




or 



Ri 


R3 




r\ 






R2 


1 







10 wherein: 



10 



Rj is selected from H, halogen, -CF3, -OH, -C,-Cio alkyl, -S-C,-C,o alkyl, C,-C 
alkoxy, -CN, -NOj, -NHj, phenyl, -0-phenyl, -S-phenyl, benzyl, -O-benzyl, -S-benzyl or a 
moiety of the formxdae: 




Rg is selected from H, C1-C5 alkyl, Cj-Cg alkoxy, phenyl, -0-phenyl, benzyl, 
20 -O-benzyl, the phenyl and benzyl rings of these groups being optionally substituted by from 1 
to 3 substituents selected from halogen, Cj-Cg alkyl, C,-Cg alkoxy, -NOj, -NH^, -CN, -CF3, 
or -OH; 



R7 is selected from -OH, -CF3, Cj-Q alkyl, Cj-Q alkoxy, -NH-(C,-C6 alkyl), -N-(C,- 
25 alkyl)2, pyridinyl, thienyl, fiiryl, pyrrolyl, phenyl, -0-phenyl, benzyl, -0-benzyI, pyrazolyl 
and thiazolyl, the rings of these groups being optionally substituted by from 1 to 3 substituents 
selected from halogen, -CN, C^-C^ alkyl, C,-Cg alkoxy, -NOj, -NHj, -CF3, or -OH; 
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R, is selected from H, halogen, -CFj, -OH. -C,-C,o alkyl, C,-C,o alkoxy-CHO, -CN, - 
NOj, -NHj. -NH-C,-Cs alkyl. -N(C,-Cs allcyl)2. -N-SOj-C.-Cj alkyl, or -SO,-C,-Cj alkyl; 

Rj is selected from -COOH, -C(0)-COOH, -(CHj).-C(0)-COOH, -(CH^VCOOH, 
-CH=CH-COOH, -(CHj).-tetrazole, 




or a moiety selected from the formulae -L'-M'; 

wherein L' is a bridging or linking moiety selected from a chemical bond, -(CHj),-, -S-, -0-, 
-C(OK -(CH,)„-C(0)-, -(CH,VC(0)-(CHA-, -(CH,)„-0-(CH,V.-(CH,VS-(CHA-. 
-C(Z)-N(R>. -C(Z)-N(R^(CH,)„-, -C(0)-C(Z)-N(R,)-, -C(0)-C(Z)-N(R^-(CH^.-, 
-C(Z)-NH-SOj-, or-C(Z)-NH-S02-(CH2)„-; 

M' is selected from the group of -COOH, -(CH2).-C00H. -(CH2).-C(0)-C00H, 
tetrazole. 
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J — 



Rio 



Rio 



_^R9 



Rio 



9 



Rll / o 



-OH 



R9 ^ ^OH 



5> 



or 



"Rio 



10 Rg, in each appearance, is independently selected from H, -COOH, -(CHj^COOH, 

(CH2),-C(0)-COOH, tetrazole, 

9 

0 ,or 



V 



R, is selected from H, halogen, -CFj, -OH, -COOH, -(CHj),-COOH, 
15 -(CHj).-C(0)-COOH. -Ci-Cg alkyl, -O-C.-q alkyl, -0-(CH2),-C00H, -0-CHj-C=C-COOH, 
-0-C=C-CHj-COOH, -NH(C,-Cj alkyl), -N(C,-Cs alkyl)j, -N-C(0)-(CH2)„-C00H, -N-SOj- 
(CHj),-COOH, -C(0)-N-(CH2),-C00H; 



R,o is selected from the group of H, halogen, -CTj, -OH, -(CH^VCOOH, 
20 -(CH2VC(0)-COOH, -Ci-Cg alkyl, -0-C,-C« alkyl, -©-(C.-Q alkyl)-(OH)„ -NH(C,-Cs 
alkyl), -N(C,-Q alkyl)^, -N-C(0)-N-(C,-Q alkyl)-(OH)j, 
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R„ is selected from H, C,-Cg lower alkyl, 0,-^ cycloalkyl, -CF3, -COOH, -(CHjV 
COOH, -(CH2)„-C(0)-C00H, 
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-(CH2), 




10 



15 



20 



25 



30 



with a proviso that the coiiq>lete moiety at the indole or indoline 3-position created by 
any combination of R3, L*, M\ Rg, R^, R,o, and/or R,, shall contain at least one acidic moiety 
selected firom or containing a carboxylic acid, a tetrazole, or a moiety of the formulae: 



n is an integer from 0 to 3; 

R4 is selected from H, -CF3, Cj-Q lower alkyl, C,-Q lower alkoxy, CyC^^ 
cycloalkyl, -Cj-Cg alkyl-Cj-Cjo cycloalkyl, -CHO, halogen, or a moiety of the formula -L^-M^: 

V indicates a linking or bridgmg group of the formulae -(CHj)^-, -S-, -0-, 



-C(0)-. -(CH,VC(OK -(CH2)„-C(0)-(CH2V, -(CH2V0-(CH,V. or -(CH^VS-CCH^V; 



is selected from the group of C,-Cg lower alkyl, Cj-C^ lower alkoxy, Cj-Cjq 
cycloalkyl, phenyl or benzyl, the cycloalkyl, phenyl or benzyl rings being optionally 
substituted by from 1 to 3 substituents selected from halogen, C,-C,o alkyl, Cj-C|o alkoxy, - 
NO2, -NH2, -CN, or -CF3; or 

a) a five-membered heterocyclic ring containing one or two ring heteroatoms 
selected from N, S or O including, but not limited to, fruran, pyrrole, thiophene, imidazole, 
pyrazole, pyrrolidine, or tetrazole, the five-membered hetax)cyclic ring being optionally 
substituted by from 1 to 3 substituents selected from halogen, C,-C,o alkyl, C,-C,o alkoxy, - 
NO2, -NHj, -CN, or -CF3; or 

b) a six-membered heterocyclic ring containing one, two or three ring heteroatoms 
selected from N, S or O including, but not limited to pyridine, pyrimidine, piperidine, 
piperazine, or morpholine, the six-membered heterocyclic ring being optionally substituted by 
from 1 to 3 substituents selected from halogen, Ci-C,o alkyl, C,-C,o alkoxy, -CHO, -NOj, - 
NH2, -CN, -CF3 or -OH; or 
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5 

c) a bicyclic ring moie^r containing from 8 to 10 ring atoms and optionally 
containing from 1 to 3 ring heteroatoms selected from N, S or O including, but not limited to 
benzofuran, indole, indoline, napthalene, purine, or quinoline, the bicyclic ring moiety being 
optionally substituted by from 1 to 3 substituents selected from halogen, C,-C,o alkyl, C,-C,o 
10 alkoxy, -CHO, -NO^, -NH^, -CN, -CFj or -OH; 

Rj is selected from C,-Q lower alkyl, C.-Cj lower alkoxy, -(CHjVCj-C.o 
cycloall^l. 

-(CHj).-S-(CH,VC3-C,o cycloalkyl, <Ca^,-0-(CH2),-C,-C,, cycloalkyl, or the groups oft 

15 

a) -(CHj).-phenyl-0-phenyl. -(Oy.-phenyl-CH^-phenyl, -(CH2)„-0-phenyl- 
CH^-phenyl, -(CHj),-phenyl-(0-CH2-phenyl)j, -CH,-phenyl-C(0>benzothiazole or a moiety 
of the formulae: 

20 




wherein n is an integer from 0 to 3, Y is Cj-C, cycloalkyl, phenyl, benzyl, napthyl, pyridinyl, 
quinolyl, furyl, thienyl, pyrrolyl, benzothiazole and pyrimidinyl, the rings of these groups 
being optionally substituted by from 1 to 3 substituents selected from H, halogen, -CF3, -OH, 
-C.-Cj alkyl, C,-Q alkoxy, -CN, -NH^, -NO^or a five membered heterocyclic ring containing 
30 one heteroatom selected from N,S, or O; or 



134 



wo 99/43654 



PCTAJS99/03898 



b) a moiety of the formulae -(CH2)„-A, -(CH2)„-S-A, or -(CH2VO-A, wherein A 
is the moiety: 



DisH,C,-Cg lower alkyl. C,-Q lower alkoxy, -CT3 or -(CH2VCF3; 

B and C are independently selected from phenyl, pyridinyl, pyrimidinyl, furyl, 
thienyl or pyrrolyl groups, each optionally substituted by from 1 to 3, preferably 1 to 2, 
substituents selected from H, halogen, -CN, -CHO, -CF3, -OH, -Cj-Cg alkyl, C,-Cg alkoxy, - 
NH2 , -N(C,-C6)2, 'NH(C,-Q), -N-C(0)"(Ci-C^), -NOj, or by a 5- or 6-membered 
heterocyclic or heteroaromatic ring containing 1 or 2 heteroatoms selected from O, N or S; 
or a pharmaceutically acceptable salt thereof. 

2. A compound of Claim 1 wherein Rp, R4, and are hydrogen, or a 
pharmaceutically acceptable salt thereof. 

3 . A compound of Claim 2 further wherein R, is in the indole or indoline 5- 
posidon, or a pharmaceutically acceptable salt thereof. 

4. A compound of Claim 3 further wherein Rj is a benzyloxy group, or a 
phaimaceutically acceptable salt thereof. 

5 . A compoimd of Gaim 1 wherein R3 is -L'-M^ is the moiety: 




B 



wherein 




R9 



and L' and R, are as defined in Gaim 1 



6. 



A compound having the fommlae: 
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Rs R5 



wherein: 

R,is selected fonn H, halogen. -CF3, -OH, -C.-q alkyl, C,-C, alkoxy, -NOj. -NH^, 
CN, phenyl. -0-phenyi, benzyl, -0-benzyl, -S-benzyl or a moiety of the fonnulae: 




Rj is selected from H. C,-Cj alkyl, C.-Q alkoxy, phenyl. -O-phenyl, benzyl, -O- 
benzyl, the phenyl and bmzyl rings of these groups being optionally substituted by from 1 to 3 
substituents selected from halogen, C.-Q alkyl, C,-Cj alkoxy, -NHj, -NOj, -CFj, or -OH; 

R7 is selected from -CF„ C.-C^ alkyl, C,-C« alkoxy, -NH-CC.-Cj alkyl), -N-(C,-Cs 
alkyl)j, pyridinyl, thienyl, furyl, pyrrolyl, phenyl, -O-phenyl, benzyl, -O-benzyl, pyrazolyl 
and thiazolyl, the rings of these groups being optionally substituted by from 1 to 3 substituents 
selected from halogen, C.-Cj alkyl, C,-Q alkoxy, -NH^, -NO^, -CF„ or -OH; 

Rj is selected from H, halogen, -CN, -CHO, -CF3, -OH, C,-C,o alkyl, C,-C,o alkoxy, 
-CHO, -CN. -NO,. -NH,, -NH-C,-C, alkyl, -N(C,-C, alkyl),, -N-SO,-C,-C, alkyl, or -SO,- 
C,-Cs alkyl; 

Rj is selected from -COOH. -C(O)-C00H. -(CHj).-aO)-COOH. -(CHj).-COOH, 
-CH=CH-COOH, -(ay„-tetrazole. 
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^(Ci-Ce lower alkyI) 




or a moiety selected from the formulae -L'-M'; 

wherein L' is a bridging or linking moiety selected from a chemical bond, -(CHj)„-, -S-, -0-, 
-C(0)-. -(CHj)„-C(0)-. -(CHj).-C(0)-(CH2).-, -(Cii^„-0-(Ctt^,-ACa^.-S<CH^\-. 
-C(Z)-N(Rj)-. -C(Z)-N(R,)-(CH2).-, -QOKW-NO^-, -C(0)-C(Z)-N(iy-(CHj)„-, 
-C(Z)-NH-SOj-, or -C(Z)-NH-SOj-(CHj).-; 

M' is selected from the group of -COOH, -(CHj).-COOH, -(CHjVC(0>COOH, 
tetrazole. 
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Rg, in each appearance, is indepradently selected horn H, -COOH, -(CH2)„-C00H, - 
(CH^VQOKOOH, tetrazole. 



,or 



R, is selected from H, halogen, -CF3, -OH, -COOH, -(CHj)„-COOH, 
-(GHj),-C(0)-COOH, -C,-Cs alkyl, -O-C.-Q alkyl. -NH(C,-Cj alkyl), -NCC.-q alkyl)^; 

R,o is selected from the group of H, halogen. -CF3, -OH, -COOH, -(CHj^COOH, 
-(CH,).-C(0)-COOH, -C,-Cs alkyl, -O-Cj-Cj alkyl. -NH(C,-Cj alkyl). -NCC.-C^ alkyl)^. 
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10 



15 



20 



25 



R„ is selected from H, Cj-C^ lower aikyl, C,-Q cycloalkyl, -CF3. -COOH, -(CH^\' 
COOH, -(CH2VC(0)-COOH, 



with a proviso that the complete moiety at the indole or indoline 3-position created by 
any combination of R3, L\ M\ Rg, R^, R,o, and/or R„ shall contain at least one acidic moieQr 
selected from or containing a carboxylic acid, a tetrazole, or a moiety of the formulae: 



n is an integer from 0 to 3; 

R4 is selected from H, -CF3, Cj-Q lower alkyl, Cj-Q lower alkoxy, Cj-Cj^ 
cycloalkyl, -Cj-Q alkyl-Cj-Cjo cycloalkyl, -CHO, halogen, or a moiety of the formula -L^-M^: 

indicates a linking or bridging group of the formulae -(CHj)^,-, -S-, -0-, 



-C(0)-, -(CH^VCCO)., -(CH2VC(0)«(CH2V, -(CH^VO-CCH^V. or -(CH^VS-CCH^V; 



is selected from: 

a) the group of Cj-Cg lower alkyl, Cj-C^ lower alkoxy, C3-C10 cycloalkyl, 
phenyl or benzyl, the cycloalkyl, phenyl or benzyl rings being optionally substituted by from 1 
to 3 substiments selected from halogen, C,-C,o alkyl, C,-C,o alkoxy, -NOj, -NH,, -CN, or - 
CF3;or 

b) a five-membered heterocyclic ring containing one or two ring heteroatoms 
selected from N, S or O including, but not limited to, furan, pyrrole, thiophene, imidazole, 
pyrazole, pyrrolidine, pyrazole, or tetrazole, the five-membered heterocyclic ring being 
optionally substituted by from 1 to 3 substituents selected from halogen, C,-C,0 alkyl, C^-C^Q 
alkoxy. -NOj, -NHj, -CN, or -CF3; or 
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c) a six-membered heterocyclic ring containing one, two or three ring heteroatoms 
selerted from N, S or O including, but not limited to, pyridine, pyrazine, pyrimidine, 
piperidine, piperazine, thiazine, or morpholine, the six-membered hetoxxyclic ring being 
optionally substituted by from 1 to 3 substituents selected from halogen, C,-C,o alkyl, 
alkoxy, -CHO, -NOj, -NHj, -CN, -CFj or -OH; or 

d) a bicyclic ring moiety containing from 8 to 10 ring atoms and optionally 
containing from 1 to 3 ring heteroatoms selected from N, S or O including, but not limited to 
benzofiiian, chromene, indole, isoindole, indoline, isoindoline, napthalene, purine, quinoline 
or isoquinoline, the bicyclic ring moiety being optionally substituted by from 1 to 3 
substituents selected from halogen. C,-C,o alkyl, C.-C.o alkoxy. -CHO, -NOj, -NH^, -CN. - 
CFjOr-OH; 

R5 is selected from C.-C^ lower alkyl. C.-C^ lower alkoxy. -(CHj).-C3-Cj cycloalkyl. 
-(CHjVS-(CHj)„-C3-Cj cycloalkyl. -(CH2).-0-(CH2VC,-Cj cycloalkyl, or the groups of: 

a) -(CH2)„-phenyl-0-phenyl, -(CHA-phenyl-CH,-phenyI, -(CHjVO-phenyl- 
CHj-phenyl, -(CHjVphenyl-CO-CH^-phenyl)^, -CHj-phenyl-C(0)-benzothiazole or a moiety 
of the formulae: 



^(CH^W ^(CH,)^ Y ^(CH2)ns^ ^ (CH^)^ 

I Y, or ^ — ^Y 



/(CHa),^^ (CH2)ffv. 

O — ^Y 

wherein n is an integer from 0 to 3, Y is Cj-C, cycloalkyl, phenyl, benzyl, napthyl, pyridinyl, 
quinolyl, fuiyl, thienyl, pynolyl benzothiazole or pyrimidinyl, the rings of these groups being 
optionally substituted by from 1 to 3 substitaents selected from H, halogen, -CF,, -OH, -C,-Cj 
alkyl. Cj-Cj alkoxy. -NO^, -NHj or a five membaed heterocyclic ring containing one 
heteroatom selected from N. S, or O; or 



b) a moiety of the formulae -(CHj)„-A. -(CHj^S-A. or -(CHj),-0-A, wherein A 
is the moiety: 
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wherein 



D is H, CpCg lower alkyl, Cj-Q lower alkoxy. -(CH^VCFjOr -CF3; 

B and C are independently selected from phenyl, pyridinyU pyrimidinyl, furyl, thiehyl 
10 or pyrrolyl groups, each optionally substituted by from 1 to 3, substituents selected fix>m H, 
halogen, -CF3, -OH, -C,-Q alkyl, C,-Cg alkoxy, -NH^ or -NOj; 
or a pbarmaceutically acceptable salt thereof. 

7. A compound of Claim 5 wherein the R, substitution is at the indole or indoline 
1 5 ring's 5-position, or a pharmaceutically acceptable salt thereof. 

8 . A compound having the formulae: 




or 




20 



wherein: 

R,is selected form H, halogen, -CF3, -OH, -C,-Q alkyl, C,-Q alkoxy. -NOj, -NHj, 
phenyl, -O-phenyl, benzyl, -O-benzyl, -S-benzyl or a moiety of the formulae: 



25 ^7'^ 



96 



r 



R7- 



f 

o 



,or 
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Rg is selected from H, C.-Q alkyl. C,-Cj alkoxy, phenyl, -0-phenyl, benzyl, -O- 
benzyl, the phenyl and benzyl rings of these groups being optionally substituted by ftom 1 to 3 
substituents selected from halogen, C,-Q alkyl, C.-C, alkoxy, -NOj, -CFj, or -OH; 

Rj is selected from -CF3, C.-Q alkyl, C,-C, alkoxy, -NH-CC.-Q alkyl), -N-(C,-Cs 
alkyl)j, pyridinyl, thienyl, ftuyl, pynolyl, phenyl, -O-phenyl, benzyl, -0-benzyl, pyrazolyl or 
thiazolyl, die rings of these groups being optionally substituted by from 1 to 3 substituents 
selected from halogen, C,-Q alkyl. C.-Q alkoxy, -NHj, -NO^, -CF,, or -OH; 

Rj is selected from H, halogen, -CN, -CHO, -CF3, -OH, C,-C,o alkyl, C.-C.^ alkoxy. 
-CHO, -CN. -NO,, -NHj, -NH-C,-Cg alkyl, -N(C,.Q alkyl),, -N-SO.-C.-Q alkyl, or -SO,- 
C,-Cs alkyl; 

Rj is selected from -COOH, -C(0)-COOH. -(CH,).-C(0)-COOH. -(CH,),-COOH. 
-CH=CH-COOH, -(CH,).-tetrazole, 




Q II 

n S OH 

^-S-OH 11 • 

" . or o 

or a moieQr selected from the formulae -L'-M'; 

wherein L' is a bridging or linking moiety selected from a chemical bond, -(CH,),-, -S-, -0-, 
-C(0)-. -(CHA-C(O)-, -(CH,VC(0)-(CH3V, -(CH3V0-(CHA-,-(CH,VS-(CHA-.' 
-C(Z)-N(R,)-, -C(Z)-N(R,)-(CH,).-. -C(0)-C(Z)-N(RJ-. -C(0)-C(Z)-N(Rg)-(CH,),-, 
-C(Z)-NH-S02-, or -C(Z)-NH-S02-(CHjV; 
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5 M* is selected from the group of -COOH, -(CH2),-COOH, -(CH2)„-C(0)-C00H, 

tetrazole. 




10 



Rio 



J "9 



Rio 



N^Ra 



1 

_^R9 



Rio 




Rii ^ O ^OH 



f?8 



1 



or 



^Rio 



Rg, in each appearance, is independently selected from H, -COOH, -(CH2)„-C00H, 
15 (CH2)„-C(0)-C00H. tetrazole. 



♦or 



20 



R, is selected from H, halogen, -CFj, -OH, -COOH, -(CH2),-C00H, 
-(CH^.-C(0)-COOH, -Cj-Cj alkyl, -O-Cj-Cs alkyl, -NH(C,-C« alkyl). -NCC.-Cj alkyl)^; 

R,o is selected from the group of H, halogen, -CF3, -OH, -COOH, -(CH2).-C00H, 
-(CHj)„-C(0)-C00H, -C,-Cs alkyl, -0-C,-Cj alkyl, -NH(C,-Cj alkyl), -N(C,-Cs alkyl)^. 
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^8 Rb 



C 




or 




^ (Ci-Ce tower alkyl)^ 
^(CrCe lower alkyi „ ^'^^^ 



or N ^(Ci-Ce lower haloalkyi; . 

9 

R„ is selected ftom H, C.-q lower alkyl, C.-Cj cycloalkyl, -CFj, -COOH, -(CHj).- 
COOH, -(CH2).-C(0)-COOH, 

?8 Rb 




with a proviso that the complete moiety at the indole or indoline 3-position created by 
any combination of R3, L\ M\ Rg, R^, R,^ and/or R„ shaU contain at least one acidic moiety 
selected from or containing a caiboxylic acid, a tetrazole, or a moiety of the formulae- 

8... \/ « 



^ O , ^ ^OH or ^^^^^^ 
n is an integer from 0 to 3 ; 



R4 is selected from H, -CFj, Cj-C, lower alkyl, C,-C, lower alkoxy, C3-C 
cycloalkyl, -C,.C, alkyl-Cj-C^o cycloalkyl. -CHO, halogen, or a moiety of the formula -L'-M- 



3 ^10 
2. 
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indicates a linking or bridging group of the fonnulae -(CH^V, -0-, 
-C(0)-, .(CH,VC(0)., -(CH,VC(0HCH2)„-. -(CH^VO-CCH^V, or -(CH^VS-CCH^V; 

is selected from: 

a) the group of C,-Cg lower alkyl, C,-Cg lower alkoxy, C^-C^^ cycloalkyl, 
phenyl or benzyl, the cycloalkyl, phenyl or benzyl rings being optionally substituted by from 1 
to 3 substituents selected from halogen, C,-Cjo alkyl, C,-C,o alkoxy, -NO^, -NHj, -CN, or - 
CFj; or 

b) a five-membered heterocyclic ring containing one or two ring heteroatoms 
selected from N, S or O including, but not limited to, furan, pyrrole, thiophene, imidazole, 
pyrazole, pyrrolidine, pyrazole, or tetrazole, the five-membered heterocyclic ring being 
optionally substituted by from 1 to 3 substituents selected from halogen, C,-C,o alkyl, C,-C,q 
alkoxy, -NO^, -NHj, -CN, or -CF3; or 

c) a six-membered heterocyclic ring containing one, two or three ring heteroatoms 
selected from N, S or O including, but not limited to, pyridine, pyrazine, pyrimidine, 
piperidine, piperazine, thiazine, or morpholine, the six-membered hetoxx^clic ring being 
optionally substituted by from 1 to 3 substituents selected from halogen, C,-C,o alkyl, C,-C,o 
alkoxy, -CHO, -NOj, -NHj, -CN, -CF3 or -OH; or 

d) a bicyclic ring moiety containing from 8 to 10 ring atoms and optionally 
containing from 1 to 3 ring heteroatoms selected from N, S or O including, but not limited to 
benzoftiran, chromene, indole, isoindole, indoline, isoindoline, napthalene, purine, quinoline 
or isoquinoline, the bicyclic ring moiety being optionally substituted by from 1 to 3 
substituents selected from halogen, C,-C,o alkyl, Cj-Ct^ alkoxy, -CHO, -NOj. -NH2, -CN, - 
CFjOr-OH; 

R5 is selected from C,-Cg lower alkyl, Cj-C^ lower alkoxy, -(CH2)„-C3-C3 cycloalkyl 
or -(CH2)„-A, -(CH2)„-S-A, or -(CH2VO-A wherein A is selected from : 
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5 Rl2 






or 



DisH, Cj-Cfi lower alkyl, C,-Q lower alkoxy, or -CF3; 



10 



R,2 is H, Cj-Cg lower alkyl, Cj-Q lower alkoxy, or -CF3; 



or a pharmaceutically acceptable salt thereof. 



15 



9 . A compound of the formulae: 




or 




wherein: 

R,is selected formH, halogen, -CF3, -OH, -C,-Q alkyl, Cj-C^ alkoxy, -NO2, -NHj, 
20 phenyl, -0-phenyl, benzyl, -O-benzyl, -S-benzyl or a moiety of the formulae: 



l?6 



R7' 
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or 




Rj is selected from H, C,-Cj alkyl, C.-C^ alkoxy, phenyl, -O-phenyl. benzyl, -a 
benzyl, the phenyl and benzyl rings of these groups being optionally substituted by from 1 to 3 
substituents selected from halogen, Cj-Q alkyl, C.-Q alkoxy, -NH^, -NOj, -CFj, or -OH; 

R, is selected from -CF,, C,-^ alkyl. 0,-^ alkoxy, -NH-CC.-Q alkyl), -N-CCj-C^ 
allqrl)j, pyridinyl, thienyl, fuiyl, pynolyl, phenyl, pyrazolyl, thiazolyl, -O-phenyl, benzyl, or 
-0-benzyl, the rings of these groups being optionaUy substituted by from 1 to 3 substituents 
selected from halogen, C,-Q alkyl, C,-Cs alkoxy, -NH^, -NO^, -CF^, or -OH; 

Rj is selected from H, halogen, -CN, -CHO, -CP,, -OH, C,-C,o alkyl, C,-C,o alkoxy, 
-CHO, -CN, -NOj, -NH,, -NH-C,-C, alkyl. -N(C,-Q alkyl)^, -N-SO^-C.-C, alkyl, or -SOj- 
q-Q alkyl; 

R3 is selected from -COOH, -C(0)-COOH. -(CHj)„-C(0>COOH, -(CHj^COOH, 
-CH=CH-COOH, -(CHj),-tetrazole, 




or 




N 



(CfCe lower alkyl) 



o 




.or 



■OH 



or a moiety selected from the fomnilae -L'-M' or L^M^ 
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L' is a bridging or linking moiety selected from a chemical bond, -(CHj)„-, -S-, -0-, 
-C(0)-. -(CHj^CCO)-, -(CH,)„-C(0)-(CH2)„-, -(CH^X-O-CCH^V.-CCHA-S-CCH,)^-. 
-C(Z)-N(R^-, -C(Z)-N(R,)-(CH,)„-, -C(0)-C(Z)-N(R^-, -C(0)-C(Z)-N(RJ-(CHj)„-. 
-C(Z)-NH-SOj-, or -C(Z)-NH-S02-(CHj)„-; 

M' is selected from the group of -COOH, -(CHj)„-COOH, -(CH^VCCO-COOH, 
tetrazole, 




is a bridging or linking moiety selected from a chemical bond -S-, -0-, 

-C(0)-, -(CHjVC(O)-, -(ciy.-c(0)-(CHj)... -(CKy„-o-(CHj)„-, -(CHj).-s-(cHj),-, 

-C(Z)-N(Rs)-, -C(Z)-N(R,)-(CHj).., -C(0)-C(Z)-N(R^-, -C(0)-C(Z)-N(iy-(CHjV. 
-C(Z)-NH-SOj-. or-C(Z)-NH-SOj-(CH2)„-; 

is the moiety 
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Rg, in each appearance, is independently selected ftom H, -COOH, -(CH^X-COOH, 
(CHjVCCOCOOH, tetrazole. 



9, 



o 



-OH 



,or 



V 



R, is selected from H, halogen, -CF3, -OH, -COOH, -(CHj).-COOH. 
-(CH^.-C(0)-COOH, -C,-Cj alkyl. -0-C,-Cj alkyl, -NH(C,-Q alkyl). -N(C,-Q alkyl)^; 

R,o is selected from the group of H, halogen, -CF,, -OH, -COOH, -(CHj)„-COOH, 
-(CH2).-C(0)-C00H. -C,-C, alkyl, -0-C,-Cj alkyl. -NH(C,-C, alkyl), -N{C,-c/aIkyl),. 



a; 





or 




{OyCe lower alkyl 



(Ci-Ce lower alkyl) 



"(Ci-Ce lower haloalkyi; 



R„ is selected from H, C.-C^ lower alkyl, C.-C^ cycloalkyl, -CF3, -COOH, -(CHj)„- 
COOH, -(CHj).-C(0)-COOH, 
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10 



15 



20 



25 



30 



with a proviso that the complete moiety at the indole or indoUne 3-position created by 
any combination of R3. L*. M\ L^ M^ Rg, R,, R,o, and/or R„ shall contain at least one 
acidic moiety selected from or containing a carboxylic acid, a tetrazole, or a moiety of the 
formulae: 



n is an integer from 0 to 3; 

R4 is selected from H, -CF3, C,-Cg lower alkyl, C,-Q lower alkoxy, Cj-Cjo 
cycloalkyl. -Cj-Q aikyl-Cj-Cio cycloalkyl, -CHO, halogen, or a moiety of the formula -L^-M^: 

indicates a linking or bridging group of the formulae -(CHj)^-, -0-, 



.C(0)-. -(CH^VCCO)., .(CH2VC(0)-(CH,V, -(CH^VO-CCH^V, or -(CH^VS-CCH^^s 



is selected from: 

a) the group of C,~Cg lower alkyl, C.-C^ lower alkoxy, Cj-Cjo cycloalkyl, 
phenyl or benzyl, the cycloalkyl, phenyl or benzyl rings being optionally substituted by from 1 
to 3 substituents selected from halogen, C,-C,o alkyl, C^-C^q alkoxy, -NOj, -NH,, -CN, or - 
CF3; or 

b) a five-membered heterocyclic ring containing one or two ring heteroatoms 
selected from N, S or O including, but not limited to, furan, pyrrole, thiophene, imidazole, 
pyrazole, pyrrolidine, pyrazole, or tetrazole, the five-membered heterocyclic ring being 
optionally substituted by from 1 to 3 substituents selected from halogen, C,"C,o alkyl, C,-C,o 
alkoxy, -NOj, -NHj, -OM, or -CFj; or 

c) a six-membered heterocyclic ring containing one, two or three ring heteroatoms 
selected from N, S or O including, but not limited to, pyridine, pyrazine, pyrinaidine, 
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piperidine, piperazine, thiazine, or morpholine, the six-membered heteiocyclic ring being 
optionaUy substituted by from 1 to 3 substituents selected from halogen, C,-C,o alkyl, C,-C,o 
alkoxy, -CHO, -NOj, -NHj, -CN, -CF, or -OH; or 



d) a bicyclic ring moiety containing from 8 to 10 ring atoms and optionally 
containing from 1 to 3 ring heteroatoms selected from N, S or O including, but not limited to 
benzofiuan, chromene, indole, isoindole, indoline, isoindoline, napthalene, purine, quinoline 
or isoquinoline, the bicyclic ring moiety being optionally substituted by from 1 to 3 
substituents selected from halogen, C,-C,o alkyl, C,-C,o alkoxy, -CHO. -NO^, -NH„ -CN, - 
CFj or -OH; 

R, is selected from C.-Cj lower alkyl, C,-C^ lower alkoxy, -(CH^^-C^-C^ cycloalkyl, 
-(CH2)„-S-(CHj)„-C3-C5 cycloalkyl, -(CHj).-0-(CHj)„-C3-Cj cycloalkyl, or the groups of: 

a) -(CH2)„-phenyl-0-phenyl, -(CH2)„-phenyl-CH2-phenyl, -(CHj)„-0-phenyl- 
CHj-phenyl, -(CHjVphenyl-CO-CHj-phenyl)^, -CH2-phenyl-C(0)-benzothiazole or a moiety 
of the formulae: 



(CH2)„>^^ ^(CH2)^^Y /^(CH2)^ ^ (CH2)rts^ 

^^^'^ ^ (CH2)rts^ 

wherein n is an integer from 0 to 3, Y is C3-C5 cycloalkyl, phenyl, benzyl, napthyl, pyridinyl, 
quinolyl, fiiryl, thienyl, pyrrolyl, benzothiazole, or pyrimidinyl, the rings of these groups 
being optionally substituted by fix)m 1 to 3 substituents selected from H, halogen, -CF3, -OH, 
-C,-Cg alkyl, C,-Cj alkoxy, -NH^, -NO^ or a five membered heterocyclic ring containing one 
heteroatom selected from N, S, or O; or 

b) a moiety of the fonnulae -(CHj).-A, -(CH2)„-S-A. or -(CHj).-O-A, wherein A 
is the moiety: 
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5 B 
wherein 

D is H, Cj-Cg lower alkyl, C,-Cg lower alkoxy, -CF3 or -(CH2VCF3; 
B and C are independently selected from phenyl, pyridinyl, pyrimidinyl, furyl, thienyl 
or pyrrolyl groups, each optionally substituted by from 1 to 3, substituents selected from H, 
10 halogen, -CF3, -OH, -Cj-Cg alkyl, C,-Q alkoxy, -NHj or -NO^; 
or a pharmaceutically acceptable salt thereof . 



15 



10. A compound of the formulae: 

P3 




or 




wherein: 

R, is selected form H, halogen, -CF3, -OH, -C,-Cg alkyl, Cj-Q alkoxy, -NOj, phenyl, 
20 -0-phenyl, benzyl, -O-benzyl, -S-benzyl or a moiety of the formulae: 



Ijle 



or A 



25 
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Rj is selected ftom H, C.-Cj alkyl, C,-Cj alkoxy, phenyl, -O-phenyl, benzyl, -O- 
benzyl, the phenyl and benzyl rings of these groups being optionally substituted by fiom 1 to 3 
substituents selected from halogen, C.-Cj alkyl, C,-Cj alkoxy, -NHj, -NOj, -CFj, or -OH; 

R^ is selected from -CF3, C,-Cj alkyl, C,-Q alkoxy, -NH-(C,-Cs alkyl), -N-(C,-Cj 
alkyl)j, pyridinyl, thienyl, fiiryl, pyrrolyl, phenyl, -O-phenyl, benzyl, -O-benzyl, pyrazolyl or 
fliiazolyl, the rings of these groups being optionally substituted by from 1 to 3 substituents 
selected from halogen, Ci-C^ alkyl, C.-Q alkoxy, -NO^, -NH^. -CF3, or -OH; 

Rj is selected from H, halogen, -CN, -CHO, -CFj, -OH, C,-C,o alkyl, C,-C,o alkoxy, 
-CHO, -CN, -NOj, -NH„ -NH-C.-Q alkyl. -NCC.-Cg alkyl)^ -N-SO^-C.-Q alkyl, or -SOj- 
CrQ alkyl; 

R3 is selected from -COOH, -C(0)-COOH, -(CHjX-C(O)-COOH, -(CHj)„-COOH, 
-CH=CH-C00H. -(CH2).C(0)NS(0)(0)(C,-Q lower alkyl), -(CH2)nC(0)NS(0)(0)(C,-Cs 
lower haloalkyl). 
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Rj is selected from H, -COOH, -(CHj),-COOH, -(CHjVCCO-COOH; 

10 

R, is selected from H, halogen, -CFj, -OH, -COOH, -(CH2)„-COOH, 
-(CHjVC(O)-COOH, -Cj-Cg alkyl, -O-C.-Q alkyl, -NH(C,-Cj alkyl), -N(C,-Q alkyl)j; 

R,o is selected from the group of H, halogen, -CFj, -OH, -COOH, -(CH2)„-COOH, 
15 -(CHj).-C(0)-COOH, -C,-Cs alkyl, -O-C.-Cj alkyl, -NHCC.-Cg alkyl), -NCC.-Cj alkyl)^. 




R„ is selected from H, Cj-Cg lower alkyl, -CFj, -COOH, -(CHiVCOOH, 
-(CHjVC(0)-COOH, or 
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5 




n is an integer iiom 0 to 3; 

is selected from H, -CF3, C,-C^ lower alkyl. C,-Q lower alkoxy, Cj-C,, 
10 cycloalkyl, -C,-Q alkyl-Cj-Cjo cycloalkyl, -CHO, halogen, or a moiety of the formula -L^-M^: 

indicates a linking or bridging group of the formulae -(CHj ),-, -S-, -0-, 
-C(0)-, -(CHA-C(OK -(CH,VC(0)-(CH,V, -(CHA-0-(CH^„-, or°-(CH,VS-(CH,).-; 

15 is selected fiouL* 

a) the group of Cj-Q lower alkyl. C,-Q lower alkoxy, Cj-C.o cycloalkyl, 
phenyl or benzyl, the cycloalkyl, phenyl or benzyl rings being optionally substituted by ftom 1 
to 3 substituents selected from halogen, C,-C,o alkyl, C,-C,o alkoxy. -NO^, -NHj, -CN, or - 
20 CFj; or 



b) a five-membered heterocyclic ring containing one or two ring heteroatoms 
selected from N, S or 0 including, but not limited to, furan, pyrrole, thiophene, imidazole, 
pyrazole, pyrrolidine, pyrazole, or tetrazole, the five-membered hetenxyclic ring being 

25 optionally substituted from 1 to 3 substituents selected from halogen, C,-C,o alkyl, C,-C,o 
alkoxy, -NOj, -NHj, -CN, or -CFj; or 

c) a six-membered heterocyclic ring craitaining one, two or fliree ring hrtooatoms 
selected from N. S or O including, but not limited to, pyridine, pyrazine, pyrimidinc, 

30 piperidine, piperazine, thiazine, or morpholine, the six-membered hetoocyclic ring being 
optionally substituted by from 1 to 3 substituents selected fix)m halogen, C,-C,o allqrl, C,-C,o 
alkoxy, -CHO, -NOj, -NHj, -CN, -CF, or -OH; or 

d) a bicyclic ring moiety containing from 8 to 10 ring atoms and optionally 
35 containing from 1 to 3 ring heteroatoms selected from N, S or O including, but not limited to 

benzofiiran, chromene, indole, isoindole, indoline, isoindoUne, napthalene, purine, quinoline 
or isoquinoline, the bicyclic ring moiety being optionally substituted by from 1 to 3 
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substituents selected from halogen, C,-C,o alkyl, C,-C,(j alkoxy, -CHO, -NOj, -NH^, -CN, - 
CFjOr -OH; 

Rj is selected from C,-Q lower alkyl, Cj-Cg lower alkoxy, -(CH2)„-C3-C5 cycloalkyl 
or -(CHjVA, -(CHjVS-A, or -(CH2)„-0-A wherein A is selected from : 
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DisH,C,-C6 lower aikyl,C,-Q lower alkoxy, or -CF,; 
R,2 is H, C,-Q lower alkyl, C,-Cg lower alkoxy, or -CF,; 
or a pharmaceutically acceptable salt thereof. 

11. A compound of the formulae: 




R5 Rs 



wherein: 
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R,is selected formH, halogen, -CF3, -OH, -C,-Cg alkyl, C^C^ alkoxy, -NO,. -NHj, 
phenyl, -0-phenyl, benzyl, -0-benzyl, -S-benzyl or a moiety of the formulae: 




is selected from H, C,-Q alkyl, Cj-Q alkoxy, phenyl, -O-phenyl, benzyl, -O- 
benzyl, the phenyl and benzyl rings of these groups being optionally substituted by from 1 to 3 
15 substituents selected from halogen. C,-Cg alkyl, Cj-Q alkoxy, -NOj, -NHj, -CF3, or -OH; 



R7 is selected from -CF3, C^-C^ alkyl, C,-Cg alkoxy, -NH-(C,-C6 alkyl), -N-(C,-C6 
alkyl)2, pyridinyl, thienyl. fiiryl, pyrrolyl, phenyl, pyrazolyl, thiazolyl, -O-phenyl, benzyl or - 
0-benzyl, the rings of these groups being optionally substituted by from 1 to 3 substituents 
20 selected from halogen, C,-Q alkyl, Cj-Q alkoxy, -NOj, -NHj, -CF3, or -OH; 



Rj is selected from H, halogen, -CN, -CHO, -CF3, -OH, C,-C,o alkyl, C,-C,o alkoxy, 
-CHO, -CN, -NO2, -NH2, -NH-Cj-Cfi alkyl, -N(C,-Ce alkyl)2, -N-SOj-Cj-C^ alkyl, or -SOj- 
C,-Q alkyl; 

R3 is selected from -COOH, -^-COOH, -(CH2VC(0)-C00H. -(CHj^COOH. 
-CH=CH-COOH, .(CHjVtetrazole, 
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or a moiety selected from the formulae -L'-M'; 

wherein L' is a bridging or linking moiety selected from a chemical bond, -(CHj)^-, -S-, -0-, 
-C(O)-. -(ay„-C(0)-. -(CHA-C(0)-(Ciy.-, -(CH2)„-0-(CH^.-,-(CH^.-S-(CH,X-,' 
-C(Z)-N(R^-. -C(Z)-N(R,HCiy„-. .C(0)-C(Z)-N(R,)-, -C(0)-C(Z)-N(R^-(CH,)„-, 
-C(Z)-NH-S02-, or-C(Z)-NH-S02-(CHjV; 

M' is selected torn the group of -COOH, -(CHj).-COOH, -(CHj).-C(0)-COOH, 
telrazole. 
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Rg, in each appearance, is independendy selected from H, -COOH, -(CH2)„-C00H, - 
(CHjVQO^COOH, tetrazole, 

O ,or ^ ^H; 



R, is selected from H, halogen, -CFj, -OH, -COOH, -(CH2)„-COOH, 
-(CHj).-C(0).COOH. -C,-Cj alky], -0-C,-Q alky], -NHCC.-Q alkyl), -N(C,-C. alkyl)^; 

R,o is selected from the group of H, halogen. -CF,, -OH, -COOH, -(CH2)„-C00H, 
-(CHj).-C(0)-C00H, -Cj-Cg alkyl, -0-C,-Cg alkyl, -NH(C,-Ce alkyl), -N(C,-Cs alkyl)^. 




161 



wo 99/43654 



PCTAJS99/03898 



R„ is selected from H, Cj-Cj lower alkyl, C,-Cj cycloalkyl, -CF„ -COOH, -(CHj), 
COOH, -(CHj)„-C(0)-COOH. 



C 1 -(CHA-/ ^ 



10 with a proviso that the complete moiety at the indole or indoline 3-position created by 

any combination of R,, L', M'. R,, R,, R,„, and/or R„ shall contain at least one acidic mdety 
selected from or containing a caiboxylic acid, a tetrazole, or a moiety of the fonnulae: 

^ O . ^ ^OH or --"^N-'®"^ ; 
15 n is an integer from 0 to 3; 

K is selected from H, -CF,. C,^:^ lower alkyl, C,-Q lower alkoxy, Cj-C.o 
cycloalkyl, -Cj-Cj alkyl-C3-C,o cycloalkyl, -CHO, halogen, or a moiety of the formula -L^-M^: 

20 indicates a linking or bridging group of the fonnulae -(CH^),-, -S-, -0-, 

-C(0)-. -(CHA-C(O)-. -(CH,VC(OHCH,V. -(CH^„-0-(CHA-. or -(CH,).-S-(CHA-, - 

C(O)C(0)X; 

where X is O or N, 



25 is selected from: 

a) the group of C.-Cj lower alkyl, C.-C^ lower alkoxy, C,-C,o cycloalkyl, 
phenyl or benzyl, the cycloalkyl, phenyl or benzyl rings being optionaUy substituted by from 1 
to 3 substituents selected from halogen, C,-C,o alkyl, C.-C,, alkoxy, -NO^, -NH„ -CN, or - 
30 CFj; or 



b) a five-membered heterocyclic ring containing one or two ring heteroatoms 
selected from N, S or 0 including, but not limited to, furan, pyrrole, thiophene, imidazole, 
pyrazole, pyrrolidine, pyrazole, or tetrazole, the five-membered heterocyclic ring being 
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10 



15 



20 



25 



30 



optionally substituted by from 1 to 3 substituents selected from halogen, C,-C,o alkyl, Cj-C,o 
alkoxy, -NOj, -NHj. -CN, or -CF3; or 

c) a six-membered heterocyclic ring containing one, two or three ring heteroatoms 
selected from N, S or O including, but not limited to, pyridine, pyrazine, pyrimidine, 
piperidine, piperazine, thiazine, or morpholine, the six-membered heterocyclic ring being 
optionally substituted by from 1 to 3 substituents selected from halogen, G,-C,o alkyl, C,-C,q 
alkoxy, -CHO, -NOj, -NHj, -CN, -CF^ or -OH; or 

d) a bicyclic ring moiety containing from 8 to 10 ring atoms and optionally 
containing from 1 to 3 ring heteroatoms selected from N, S or O including, but not limited to 
benzofuran, chromene, indole, isoindole, indoline, isoindoline, napthalene, purine, quinoline 
or isoquinoline, the bicyclic ring moiety being optionally substituted by from 1 to 3 
substiments selected from halogen, C,-C,o alkyl, C,-C|o alkoxy, -CHO, -NOj, -NHj, -CN, - 
CFjOr -OH; 

R5 is selected from -(CH2)„-S-(CH2VC3-C5 cycloalkyl, -(CH^VO-CCHjVCj-C^ 
cycloalkyl, or the groups of: 

a) -(CH2)„-phenyl-0-phenyl, -(CH2)„-phenyl-CH2-phenyl, -(CH2)„-0-phenyl- 
CHj-phenyl, -(CH2)n-phenyl-(0-CH2-phenyl)2, -CH2-phenyl-C(0)-benzothiazole or a moiety 
of the formulae: 



wherein n is an integer from 0 to 3, Y is C3-C5 cycloalkyl, phenyl, benzyl, napthyl, pyridinyl, 
quinolyl, furyl, thienyl, pyrrolyl, benzothiazole or pyrimidinyl, the rings of these groups being 
optionaUy substituted by from 1 to 3 substituents selected from H, halogen. -CF3, -OH, -C,-Cg 
alkyl, Cj-Cg alkoxy, -NO2, -NHj or a five membered heterocyclic ring containing one 
heteroatom selected from N, S, or O; or 
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b) a moiety of the formula Y wherein n is an integer from 0 to 3, Y 
is napthyl, pyridmyl, quinolyl. fiiryl, thienyl, pyrrolyl benzothiazoie, or pyrimidinyl, the rings 
of these groups being optionally substituted by from 1 to 3 substituents selected from H, 
halogen, -CF,, -OH, -Cj-C^ alkyl, C,-Q alkoxy, -NH^, -NOjOr a five membered heterocycUc 
ring containing one heteroatom selected from N, S, or O; or 

c) a moiety of the foraiulae -(CH^VA, -(CH2)„-S.A, or -(CHjVO-A, wherein A 
is the moiety: 




wherein 

D is H, Cj-Cfi lower alkyl, C^-C^ lower alkoxy, -(CH2VCF3 or -CF3; 

B and C are independently selected from phenyl, pyridinyl, pyrimidinyl, fiiryl, thienyl 
or pyrrolyl groups, each optionally substituted by from 1 to 3, substituents selected from H, 
halogen, -CF3, -OH, -C,-C, alkyl, C,-C^ alkoxy, -NH^ or -NO^; 
or a phannaceutically acceptable salt thereof. 



12. A compound of the formulae: 




R5 



wherein: 

R, is selected form H, halogen, -CF3, -OH, -CpC, alkyl, C,-Q alkoxy, -NO^, -NH^, 
phenyl, -0-phenyl, benzyl, -Obenzyl, -S-benzyl or a moiety of the formulae: 
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Rg is selected from H, Cj-Cg alkyl, Cj-Cg alkoxy, phenyl, -O-phenyl, benzyl, -O 
benzyl, the phenyl and benzyl rings of these groups being optionally substituted by from 1 to 3 
substituents selected from halogen, C,-Q alkyl, Cj-Cg alkoxy, -NHj, -NOj, -CF3, or -OH; 

R7 is selected from -CF3, Cj-Q alkyl, C^-Q alkoxy, -NH-(C,-C6 alkyl). -N'{C^-C^ 
alkyl)2, pyridinyl, thienyl, fiiryl, pyrrolyl, phenyl, -O-phenyl, benzyl, -O-benzyl, pyrazolyl or 
thiazolyl, the rings of these groups being optionally substituted by from 1 to 3 substituents 
selected from halogen, C,-Q alkyl, C^-C^ alkoxy, -NHj, -NOj, -CF3, or -OH; 

R3 is selected from -COOH, -C(0)-COOH, -(CHjVQOVCOOH, .(CH2)„<:00H, 
-CH=CH-COOH, -(CH2)„C(0)NS(0)(0)(C,-C6 lower alkyl), .(CH2)nC(0)NS(0)(0)(C,-Q 
lower haloalkyl), 
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Rio , Rio 

) — N 



or 



— n{H2C; 




Rg and arc independently selected from H, halogen, -CF3, -OH, -COOH, -(CHj),- 
COOH, -(CH^VCCO-COOH, -C,-C, alkyl, -0-C,-Q alkyl, -NH(C,-Cj alkyl), or -N(C,-q 
alkyl),; 

R,o is selected from the group of H, halogen, -CF3, -OH, -COOH, -(CHj)„-COOH, 
-(CH^„-C(0)-COOH, -C,-C, alkyl, -O-C.-Q allcyl, -NH(C,-C, alkyl), -N(C,-C« IlkyD^, 




, or 
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5 




(Ci-Cs lower haloalkyi; . 



R„ is selected from H, Cj-Q lower alkyl. -CF3, -COOH, -(CH2)„-COOH, 
-(CH2VC(0)-C00H, or 



10 




n is an integer from 0 to 3 ; 

R4 is selected from H, -CF3, C,-Q lower alkyl, C,-Q lower alkoxy, or halogen; 

15 

R5 is selected from C^-C^ lower alkyl, Cj-C^ lower alkoxy, -(CH2)„-C3-C3 cycloalkyl 
or the groups of: 

a) -C(0)-0-(CH2)„-C3-C5 cycloalkyl, -(CH2)„-phenyl, -(CH2VS-phenyl, - 
20 (CH2)„-phenyl-0-phenyl, -(CH2)„-phenyl-CH2-phenyl, -(CH2)„-0-phenyl-CH2-phenyl, - 

(CH2)„-phenyl-(0-CH2-phenyl)2, -C(0)-0-phenyl, -C(0)-0-benzyl, -C(0)-0-pyridinyl, - 
C(0)-0-napthyl, -(CH2)„-S-napthyl, -(CH2)o-S-pyridinyl, -(CH2)„-pyridinyl or -(CHj)^- 
napthyl, the phenyl, pyridinyl and napthyl rings of these groups being optionally substituted by 
from 1 to 3 substituents selected from H, halogen, -CF3, -OH, -Cj-Q alkyl, Cj-Q alkoxy, - 
25 NHj, or -NOj; or 

b) a moiety of the formula -(CHy^-A, -(Cfy^-S-A, or -(CH2)„-0-A, wherein A is 
the moiety: 
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B and C are independently selected from phenyl, pyridinyl, fiiryl, thienyl or pyirolyl 
groups, each optionally substituted by from 1 to 3, substituents selected from H, halogen, - 
10 CF3, »0H, -C,-C, alkyl. C,-C, alkoxy, -NH^, or -NO^; 
or a pharmaceutically acceptable salt thereof. 

13. A compound of Claim 1 which is selected from: 

1^ a) 4-[(5-{ [(cyclopentyloxy)carbonyl]amino}-l-propyl-lH-indol-3-yl)^^ 

methoxybenzoic acid; 

b) Cyclopentyl-N-{ 3-[2-methoxy-4-({ [(2-methylphenyl)sulfonyl]amino}cart>onyl) 
benzyl]-l-propyl-lH-indol-5-yl}carbamate; 

20 

c) 4-[(l-benzhydryl-5-{[(cyclopentyloxy)carbonyl]amino}-lH-indol-3- 
yl)methyl]-3-methoxybenzoic acid; 

d) 4-{[5-{[(cyclopentyloxy)carbonyl]amino}-l-(2-naphthylmethyl)-lH-m^^ 
25 yl]methyl}-3-methoxybenzoicacid; 

e) 4-{[5-{[(cyclopentyloxy)carbonyllamino}-l-(cyclopropybnethyl>lH-into^^ 
yl]methyl}-3-methoxyben2oic acid; 

^ '^{[5M[(cyclopentyloxy)carbonyl]aniino}-l-(cyclopropylniethyl>lH-mdoI-3- 
yl]methyl}-3-methoxybenzoic acid; 

g) '*-{[5-{[(cyclopentyloxy)carbonyl]amino}-l-(4-pyridinylmethyl)-lH-indol-3- 
yl]niethyI}-3-nietho;^benzoic acid; 

35 

h) 4-[(5-{ [(cyclopentyloxy)carijonyl]ainino}-l-isopropyl-lH-indoI-3yl)inethyl]-3- 
methoxybenzoic acid; 

i) 4-[(l-cycIopentyl-5-{[(cyclopentyloxy)carbonylJaniino}-lH-indol-3- 
40 yl)metbyl]-3-methoxybenzoic acid; or 



168 



wo 99/43654 PCT/US99/03898 

5 j) 4-[(l-benzhydfyl-5-{[(butylamino)carbonyl]ainino}-lH-indol-3-^^ 

methoxybenzoic acid; 

or a pbannaceutically acceptable salt thereof. 

14. A compound of Claim 1 which is selected from: 

10 

a) 4-( { 1 -benzhydry l-5-[(methylsulfony l)amino]- 1 H-indol-3-y 1 } methy l)-3- 
methoxybenzoic acid; 

b) 4-({ l-benzhydryl-5-[(cyclopentylcarbonyl)amino]- lH-indol-3-yl}methyl)-3- 
1 5 methoxybenzoic acid; 

c) 4-[(l-benzhydryl-5-nitro-lH-indol-3-yl)methyl]-3-methoxybenzoic acid; 

d) 4-[( l-benzhydryl-5-fIuoro-lH-indol-3-yl)methyl]-3-methoxybenzoic acid; 

20 

e) 4-[(l-benzhydryl-5-methyHH-indol-3-yl)methyl]-3-methoxybenzoicacid; 

f) 4-[(5-benzhydryl-5H-[ 1 ,3]dioxolo[4,5-f|indol-7-yl)methyl]-3-methoxybenzoic 

add; 

25 

g) 4-[(l-benzhydryl-5-cyano-lH-indol-3-yl)methyl]-3-methoxybenzoic acid; 

h) 4-{ [l-benzhydryl-5-(methylsulfonyl)-lH-indoI-3-yl]methyl}-3- 
methoxybenzoic acid; or 

30 

j) cyclopentyl-N-{ l-benzhydryl-3'[2-methoxy-4-({ [(2-methylphenyl)sulfonyl] 
amino }carbonyl)benzyl]- lH-indol-5-yl }carbamate; 

or a pharmaceutically acceptable salt thereof. 

35 

15. A comound of Qaim 1 which is selected from: 

a) CyclopentyI-N-{ 3-[2-methoxy-4-({ [(2-methylphenyl)stdfonyl]amino) 
40 carbonyl)benzyl]-l-propyl-lH-indol-5-yl)caibamate; 
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b) N.{ l-(cyclopn)pylmethyl)-3-[2-methoxy-4-({ [(2-methylphenyl)sulfQnyl] 
amino}caibonyl)benq^l]-lH-indoI-5-yl)caibainate; 

c) cyclopentyl-N-[3-[2-methoxy-4-({ [(2-methyIphenyl)sulfonyl]ainino} 
carbonyl)benzyl]-l-(4-pyridinylinediyI)-lH-indol-5-yl]carbainate; 

d) cyclopentyl-N-[3-[2-iiiethoxy-4-({ [(2-methylphenyl)suIfonyl]amino}carbonyl) 
benzyl]-l-(2-iiaphthylniethyl>lH-indol-5-yl]carbamate; 

e) cyclopentyl-N-{ l-isopropyl-3-[2-methoxy-4-{{ [(2-methyIphenyl)sulfonyI] 
aiiiino}caibonyl)benzyl]-lH-indol-S-yl}cait>amatB; 

f) cyclopentyl-N-{ l-cyclopentyl-3-[2-niethoxy-4-({[(2-inethylphenyl)sulfonyll 
aimno}carbonyl)benzyl]-lH-indol-5-yl}cait)ainate; 

g) cyclopentyl N-{ l-benzhydryl-3-[2-methoxy-4-({ [(trifluoromethyl) 
sulfonyl]amino)carbonyl)ben2yl]-lH-indol-5-yl}carbaniate; 

h) cyclopentyl N-[l-ben2hydryl-3-(2-medioxy-4-{ [(methylsulfonyl)amino] 
carbonyl}bcnzyl)-lH-indol-5-yl]caibamate; 

i) N-{ I-benzhydiyl-3-[4-({[(2H:Worophenyl)siilfonyl]aniino}carbonyl)-2- 
inethoxybeiizyll-lH-mdol-5-yl};or 

j) cyclopentyl N-(3-{4-[({[5-(acetyUmmo)-4-methyl-4,5-dihydro-l,3,4- 

thiadiazol-2-yl]sulfonyi}amino)caAonyl]-2-methoxybenzyl}4-benzhydiyl-lH-indol-5- 
yl)caibamate; 

oc a phannaceutically acceptable salt thereof. 

16. A confound of Claiin 1 which is selected from: 

a) q'clopentylN-(l-benzhydryl-3-{4-[({(5-(dimethylamino>l- 
naphthyl]sulfonyl}ainmo)cart)onyI]-2-iiiethoxybenzyl)-lH-indol-5-yl)cai^^ 

b) cyclopentyl N-[l-benzhydiyl-3-(4-{[(benzylsulfonyl)ainmo]carbonyl}-2- 
methoxybenzyl)-lH-indol-5-yl]carbamate; 
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c) cyclopentyl N-{ l-beiizhydryI-3-[4-({ [(2,4-dimeihyH,3-thiazol-5- 
yl)sulfonyl]amino ) carbonyl)-2-methoxybenzyl]- lH-indol-5-yl }carbainate; 

d) cyclopentyl N- { 1 -benzhydryl-3-[4-( { [(3,5-dimethyl-4- 
isoxa2olyl)sulfonyl]animo}carbonyl)-2-methoxybenzyl]-lH-indol-5-yl}carb 

e) cyclopentyl N-(3-{4-[({ [5-(acetylaniino)- 1 ,3,4-thiadiazol-2- 
yl]sulfonyl}aniino)carbonyl]-2-niethoxybenzyl}-l-benzhydryl-lH^ 

f) cyclopentyl N-(l«benzhydryl-3-{2-methoxy-4-[({ [4-(3-methyl-5-oxo-4,5- 
dihydro-lH-pyrazol-l-yl)phenyl]sulfonyl}amino)carbonyl]benzyl}-lH-^^ 

g) N-{4-[(l-ben2hydiyl-5-nitro-lH-indol-3-yl)niethyl]-3-niethoxyben2oyl}-2^ 
inethylbenzenesulfonamide; 

h) N-{4-[(l-benzhydryl-5-nitro-lH-indol-3-yl)methyl]-3-methoxybenzoyl} 
(tnfluoro)methanesulfonamide; 

i) N-{4-[(l-benzhydryl-5-bromo-lH-indol-3-yl)niethyl]-3-methoxybenzoyl}-2- 
methylbenzenesulfonamide; or 

j) N-{4-[(l-benzhydiyl-5-bronio-lH-indol-3-yl)niethyl]-3-niethoxybenzoyl} 
(trifluoro)methanesulfonaniide; 

or a pharmaceutically acceptable salt thereof. 

17. A compound of Qaim 1 which is selected from: 

a) N-{ l-benzhydryl-3-[2-methoxy-4-({ [(trifluoromethyl)sulfonyl]aniino} 
carbonyl)benzyl]-lH-indol-5-yl}cyclopentanecarboxamide; 

b) N-[4-({l-benzhydryl-5-[(methylsulfonyl)aniino]-lH-indolO-yl}meA^^^ 
methoxybenzoyl](trifluoro)methanesulfonamide; 

c) N-{4-[(l-benzhydryl-5-{ [(butylamino)carbonyl]amino}-lH-indol-3- 
yl)methyl]-3-methoxybenzoyl}(trifluoro) methane sulfonamide; 
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d) N-{ l-benzhydiyl-3-[2-methoxy-4-({ [(2-inethylphenyl)sulfonylJamino} 
caibonyl)benzyl]-lH-indol-5.yl}cyclopentanecarboxamide; 

e) 5-[(cyclopentylcarbonyl)amino]-l-[phenyl(2-pyridinyl)methyl]-lH-indol- 
3-yl}methyl)-3-methoxybenzoic acid; 

f) N-[4-({ l-benzhydryl-5-[(benzylsulfonyl)ainino]-lH-mdol-3-yI}methyl)-3- 
niethoxybenzoyl](trifluoro)methanesulfonamide; 

g) N.{ l-ben2hydiyl-3-[2-methoxy-4-({[(trifluoromethyl)sulfonyl]amino} 
caibonyl)benzyl]-lH-indol-5-yl}-3-diiophenecaiboxanude; 

h) Benzyl N-{ l-benzhydryl-3-[2-methoxy-4-({[(trifluoroinethyl)sulfonyl]amino} 
carbonyl)benzyI]-lH-indol-5-yl }caibainate; 

g) 4-[( l-benzhydryl-5-nitro- lH-indol-3-yl)methyl]ben2oic acid; 

h) 4-[(l-beiizhydryl-5-bromo-lH-indol-3-yl)methyl]benzoic acid; 

i) 4-[(l-benzhydiyl-5-{[(cyclopentyloxy)caAonyl]ainino}-lH-indol-3- 
yI)inethyl]benzoic acid; or 

j) cyclopentyl N-{ l-benzhydiyl-3-[4-({ [(2-inethylphenyl)sulfonyl]aniino} 
carbonyl)benzyI]-lH-indol-5-y]}caibamate; 

or a pharmaceutically accq)table salt thereof. 

18. A compound of Claim 1 which is selected from: 

a) cyclopentyl N-{ l-benzhydryl-3-[4-({[(trifluoromethyl)sulfonyI]amino} 
carbonyl)benzyI]-lH-indol-5-yl}caibamate; 

b) N-{4-[(l-ben2hydiyl-5-nitro-lH-indol-3-yl)methyl]benzoyl} 
(trifluoFo)metbanesulfonamide; 

c) N-{4-[(l-benzhydryl-5-mtro-lH-indol-3-yl)methyl]benzoyi)-2- 
methylbenzenesulfonamide; 
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5 d) N-{4-[(l-benzhydryl-5-brom(>-lH-indolO-yl)methyl]beiizoyl}-2- 

methylbenzenesulfonamide; 

e) N-{4-[( 1 -benzhydryl-5-bromo- lH-indol-3-yl)methyl]benzoyI } 
(trifluoro)methanesulfonanude; 

10 

f) 3-({2-[l-(4-ben2ylbenzyl)-lH-indol-3-yl]-2-oxoacetyl }amino)benzoic acid; 

g) 3K{2-[l-(4-{[3,5-bis(trifluoromethyl)phenoxy]methyl}benzyl)-lH-in 
yl]-2-oxoacetyl}ainino)benzoic acid; 

15 

h) 3-{ [2-(l-benzhydryHH-indol-3-yl)-2-oxoacetyl]ainino}ben2oic acid; 

i) 3-[(2-{l-[3-(4-benzylphenoxy)propyI]-lH-indol-3-yl}-2-oxoacetyI) 
aminojbenzoic acid; or 

20 

j) 3-[(2-{l-[3,4-bis(benzyloxy)benzyl]-lH-indol-3-yl}-2-oxoacetyl) 
aminolbenzoic acid; 

or a phannaceutically acceptable salt thereof. 

25 1 9. A compound of Qaim 1 which is selected from: 

a) 3-[(2-{l-[2-(benzylsulfonyl)benzyl]-lH-indol-3-yl}-2K)xoacety^^ 
aminojbenzoic acid; 

30 b) 3-[({ l-benzhydryl-5-[(cyclopentylcarbonyI)amino]-lH-indol-3- 

yl}methyI)amino]benzoic acid; 

c) 2-[4-( { l-benzhydryl-5-[(cyclopentylcarbonyl)amino]- IH-indol-3- 
yl}methyl)piperazino]acetic acid; 

35 

d) 2-[l-({ l-ben2hydiyl-5-[(cyclopentylcarbonyl)amino]-lH-indol-3-yl }methyl)- 
3-oxo-2-piperazinyl]acetic acid; 

e) 2-[({ l-benzhydiyl-5-[(cyclopentylcarbonyl)aniino]-lH-indol-3- 
40 yl}methyl)amino]-3-hydroxypropanoicacid; 
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5 f) 2-[l-(4-benzylben^l>5-(ben2yloxy)-lH-indoI-3-yl]-2-oxoaceticacid; 

g) 2-{5-(benzyloxy)-l-[2,4-bis(trifluoromethyl)benzyl]-lH-indoI-3-yl}-2- 
oxoacetic acid; 

*0 b) 3-({2-[l-{4-benzylbeiizyl)-5-(benzyloxy)-lH-mdol-3-yl]-2-oxoacetyl} 

aiiimo)beiizoic; 

i) 5-t(2-{5-(benzyIoxy)-l-[2,4-bis(trifluoromethyl)benzyl]-lH-indol-3-yl}-2- 
oxoacetyl)aiiimo]isophtfaalic acid; or 

15 

j) 3-[(2-{5Kbenzyloxy)-l-[2,4-bis(trifluoroniethyl)benzyl]-lH-iiidoI-3-yl}-2- 
oxoacetyl)ainino]benzoic acid; 

or a pharmaceutically acceptable salt thereof. 

20 

20. A compound of Qaim 1 which is selected ftom: 

a) 5-({2-[l-(4-ben2ylbenzyl)-5-(benzyloxy)-lH-indol-3-yl]-2H)xoacetyl}aniino)- 
2-[(5-chloro-3-pyridinyl)oxy]benzoic acid; 

25 

b) 5-[(2-{5-(benzyIoxy)-l.[2,4-bis(trifluoromethyl)ben2yl]-lH-indol-3-yl)-2- 
oxoacetyl)aniino]-2-[(5-chloro-3-pyridinyl)oxy]ben2oicacid; 

c) 2-[ 1 -(4-benzylbenzyl)-5-(benzyIoxy)- lH-indol-3-yl]-N-[3-({ [(4- 
30 methylphenyl)sulfonyl]aniino)carbonyl)phenyl]-2-oxoacetamide; 

d) 2-[5-bromo-l-(cycIopropyhnethyl)-lH-indol-3-yl]aceticacid; 

e) 2-[l-(cyclopn^yhiiethyl)-5-(2-thienyl)-lH-indol-3-yl]acetic acid; 

f) 2-{ l-(cyclopropylinethyl>5-[3-(trifluoroniethyl)phenyl]-lH-indol-3-yl}acetic 

add; 

g) 2-[5-(l-benzofuran-2-yI)-l-benzyl-lH-indol-3-yl]acetic acid; 

h) 2-(l-benzyl-5-phenyl-lH-indol-3-yI)acetic acid; 
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5 

i) 4-{[5-((E)-{l-[3-(3-benzylphenoxy)propyl]-lH-indol-3-yl}methylidene)-2,^^ 
dioxo-l,3-thia2olan-3-yl]inethyl} benzoic acid; or 

j) 2- [5-((E)- { 1 -[3-(3-benzylphenoxy)propyl]- 1 H-indol-3-yl } methylidene)-2,4- 
10 dioxo-l,3-thiazolan-3-yl]aceticacid; 

or a phamiaceuticaily acceptable salt thereof. 

21. A compound of Qaim 1 which is selected from: 

15 a) 3-{ l-[3-(3-benzylphenoxy)propyl]-lH-indol-3-yl }propanoic acid; 

b) 3-{ l-benzhydryl-S-[(cyclopentylcait>onyl)aniino]-lH-indol-3-yl}propanoic 

acid; 

20 c) N-(^benzhyd^yl-3-{3-[(methylsulfonyl)amino]-3-oxop^opyl}-lH-indol-5•• 

yOcyclopentanecarboxamide; 

d) (E)-3- { l-benzhydryl-5-[(cycIopentylcarbonyl)amino]-lH-indol-3-yl }-2- 
propenoic acid; 

25 

e) N-(14)enzhydryl-3-{(E)-3-[(methylsulfonyl)aniino]-3-oxo-l-propenyl}-lH- 
indol-5-yl)cyclopmtanecaiboxamide; 

f) (E)-3-{ l-ben2hydryl-5-mtro-lH-indol-3-yl}-2-propenoic acid ester, 

30 

g) N-((E)-3-{ l-ben2hydryl-5-nitro-lH-indol-3-yl}-2- 
propenoyl)methanesulfonamide; 

h) 4- { [ 1 -benzhydry l-5-( { [4-(trifluoromethyl)pheny l]sulfonyl } amino)- lH-indol-3- 
35 yl]nQethyI } -3-methoxybenzoic acid; 

i) 4-{[5-({I2-(acetylamino)-4-methyl-13-thiazol-5-yl]sulfonyl}aniino)-l- 
benzhydryHH-indol-3-yl]methyl}-3-methoxyben2oic acid; or 

40 j) 4-[( 1 -benzhydryl-5- { [(4-chloro-3-nitrophenyl)sulfonyl]amino } - lH-indol-3- 

yl)methyl]-3-methoxybenzoic acid; 
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22. A compound of Claim 1 which is selected from: 

a) 4-[(l-benzhydiyl--5-{ [(dimethylamino)sulfonyl]amino}-lH-indo^^^ 
3-methoxybenzoic acid; 

b) 4-{ [l-beiizhydryl-5-({ [4-(trifluoromethoxy)phenyl]sulfonyl }amino)- IH-indol- 
3-yl]methyl}-3-methoxybenzoic acid; 

c) 4-[(l-benzhydryl-5-{[(2-methylphenyl)sulfonyl]amino}.lH.ind^^ 
yl)methyl]-3-methoxyben2oic acid; 

d) 4-[(l-benzhydiyl-5-{[(5-chioro-l,3-dimethyl-lH-pyrazoI-4- 
yl)sulfonyl]amino}-lH-indol-3-yl)methyl]-3-methoxybenzoicacid; 

e) 4-[(l-benzhydryl-5-{[(3,5-dimethyl-4-isoxazolyl)sulfonyl]am^ 
yl)methyl]-3-methoxybenzoic acid; 

f) cyclopentyl N-{344-(arainocarbonyl)-2-inethoxyben2yl]-l-beiizhydry^^ 
indol-S-yl}caibamate; 

g) cyclopentyl N-{ l-ben2hydryI-3-[2-methoxy^.(lH-U3.4-tetraa2ol-5- 
yObenzylJ-lH-indol-S-yllcarbamate; 

h) 4-[({ l-benzhydryl-5-[(cyclopentylcarbonyl)amino]-lH-indol-3- 
yl}caibonyl)ammo]-3-thiophenecarboxylic acid; 

i) 3-[({ l-benzhydryl-5-[(cyclopentyIcarbonyl)aniino]-lH-indol-3- 
yl }caibonyl)amino]benzoic acid; or 

j) 3-[({ l-benzhydiyl-5-[(cyclopentylcarbonyl)amino]-lH-indol-3- 
yl}carbonyl)amino]propanoic acid; 

or a phannaceutically acceptable salt thereof. 



176 



wo 99/43654 PCT/US99/03898 
S 23 . A compound of Claim 1 which is selected from: 

a) N-[ 1 -benzhydry l-3-( { [(2-methyIphenyl)sulfonyl]amino }carbonyI)- 1 H-indol-5- 
yljcyclopentanecaiboxamide; 

10 b) 3-[(2-{ l-benzhydryl-5-[(cyclopentylcarbonyl)amino]-lH-indol-3-yl}-2- 

oxoacetyl)amino]propanoic acid; 

c) 3-[(2-{ l-benzhydryl-5-[(cyclopentylcarbonyl)amino]-lH-indol-3-yl}-2- 
oxoacetyl)amino]benzoic acid; 

15 

d) 3-({2-[l-(4-benzylben2yl)-5<bcnzyloxy>lH-indol-3-yl]acetyl}amino)benM 

add; 

e) 3-[(2-{5-(benzyloxy)-l-[2,4-bis(trifluoroiiiethyl)beiizyl]-lH-in^ 
20 yl } acetyl)amino] benzoic acid; 

f) 5-(benzyloxy)-l-[2,4-bis(trifluoromethyl)benzyl]-2-methyHH-indole-3- 
caiboxylic acid; 

25 g) 5-[({5-(benzyloxy)-l-[2,4-bis(trifluoroniethyl)benzyl]-2-methyl-lH^^ 

yl}caibonyl)amino]isophthalic acid; 

h) 5-(benzyloxy>2-methyl4-(2-naphthyhnethyl)-lH-indole-3K:arbox^^^ 

30 i) 5-({ [5-(benzyloxy)-2-methyl-l-(2-naphthyhnediyl)-lH-indol-3-yl]carbonyl} 

amino)isophthalic acid; or 

j) l-benzyl-5-(benzyloxy)-2-methyHH-indole-3-carboxylic acid; 
or a phannaceutically acceptable salt theieof. 

35 

24. A compound of Claim 1 which is selected from: 

a) 3-[(2-{5Kbenzyloxy)-l-(4-chlorobenzyl).2-[(2-naphthylsulfanyl^ 
40 indol-3-yl ) -2-oxoacetyl)amino]benzoic acid; 
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b) 3-[(2-{5-(benzyloxy)-l-methyl-2-[(2-naph%lsdfanyl)m 
2-oxoacetyl)amino]ben2oic acid; 

c) 2-{4-[(l-benzhydiyl-6-cWor()-lH-indol-3-yl)methyl]-2,6- 
dimethylphenoxy} acetic acid; 

d) 2-{4-[(l-benzhydiyl-6K:hloK>-lH-indoi.3-yl)methyl]-3-meth^^ 
acetic acid; 

e) 2-{4-[(l.beiizhydryl-6-chloro-lH-indol-3-yl)methyl]^^^ 

add; 

f) 2-{4-[(l-benzhydiyl-6-cWorD-lH-indoI-3-yl)methyl]-3- 
chlorophenoxyjacetic acid; 

g) 2-{4-[(l-ben2hydryl-6-chloio-lH-indol-3-yI)mediyl]-2- 
methoxyplienoxy}acetic acid; 

h) (E)-4-{4.[(l-benzhydiyi-6-cWoro-lH-indol-3-yl)methyl]phen 

add; 

i) 4-{4-[(l-bcnzhydiyl-6-cmoro-lH.indoI-3-yl)methyl]anilmo}-4«^ 

add; or 

I ) Sodium 3-{4-[(l-ben2hydryl-6K:Woro-lH-indol-3-yl)nietliyl]an^ 
oxopropanoic acid; 

or a phannaceutically acceptable salt thereof. 

25 . A compound of Claim 1 which is selected from: 

a) 2-{4-[(I-ben2hydiyI-6K:hloro-lH-indol-3-yl)methyl]am^ 

b) 2-[(l-ben2hydiyl-6K:hloro-lH-mdol-3-yl)methyl]cydopropanecarboxyh 
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c) 2-[(l-benzhydryI-6K:hloro-5-fluoro-lH-indol-3-yl)methyl]cycto^ 
caiboxylic acid; 

d) 2-[(l-benzhydryl-5,6-dichloro-lH-indol-3-yl)methyl]cyclopropan 

acid; 

e ) 2-({ l-|>is(4-hydroxyphenyl)methyl]-6-chloro-lH-indol-3-yi}methyl) 
cyclopropanecarboxylic acid; 

f) *4-[(l-benzhydryl-6<hloro-lH-indol-3-yl)methyl]-3-hydroxybenzoicacid; 

g) '4-[( 1 -benzhydryl-6-chloro- 1 H-indol-3-yl)methyl]-3-(3-hydroxypropoxy) 
benzoic acid; 

h) •4-({l-[(4-aminophenyl)(phenyl)methyl]-6-chion>lH4ndolO-yl}methyO^^ 
methoxybenzoic acid; 

i) *4-({ 6-chloro- l-[(4-methoxyphenyl)(plienyl)methyl]- lH-indol-3-yI }inethyl)-3- 
methoxybenzoic acid; 

j) '4-({l-[bis(4-niethoxyphenyl)methyl]-6-chloro-lH-indol-3-yl}niethyO^^ 
methoxybenzoic acid; 

k) •4-({6-chloro-l-[(2-morpholinophenyl)(phenyl)methyl]-lH-indol-3- 
yl}methyl)-3-methoxybenzoic acid; 

I ) 4-({6-cWoio-l-[(2.4-dimethoxy-5-pyrimidinyl)(phenyl)methyl]-lH-m^^ 
yl}methyl)-3-niethoxybenzoic acid; 

m) •4-[(l-benzhydryl-6-chloro-lH-indol-3-yl)methyl]-3-methoxybenzoic acid; or 

n) 2-( {4'[( 1 -benzhydryl-6-chloro- lH-indol-3-yl)methyi]-3-methoxybenzoyl } 
amino)acetic acid; 
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5 or a pharmaceuticaUy acceptable salt thereof. 

26. A pharmaceutical composition comprising a compound of Qaim 1, or a 
pharmaceuticaUy acceptable salt thereof, and a phannaceutically acceptable canier or excipient 

27. A phannaceutical composition comprising a compound of Qaim 5, or a 
pharmaceuticaUy acceptable salt thereof, and a pharmaceuticaUy acceptable carrier or excipient, 

28. A pharmaceutical composition comprising a compound of Qaim 7, or a 
pharmaceuticaUy acceptable salt thereof, and a pharmaceuticaUy acceptable carrier or excipient 

15 

29. A pharmaceutical composition comprising a compound of Qaim 8, or a 
pharmaceuticaUy acceptable salt thereof, and a pharmaceuticaUy acceptable carrier or excipient. 

30. A phannaceutical composition comprising a compound of Claim 9, or a 
20 pharmaceuticaUy acceptable salt thereof, and a pharmaceuticaUy acceptable carrier or excipient 

31. A pharmaceutical composition comprising a compound of Claim 10, or a 
pharmaceuticaUy acceptable salt thereof, and a pharmaceuticaUy acceptable carrier or excipient. 

25 32. A pharmaceutical composition comprising a compound of Qaim 11, or a 

pharmaceuticaUy acceptable salt thereof, and a pharmaceuticaUy acceptable carrier or excipient. 

33 . A metiiod for treating inflammation in a mammal, tiie method comprising 
administering to a mammal in need thereof a pharmaceuticaUy effective amount of a compound 
30 of Claim 1 , or a pharmaceuticaUy acceptable salt thereof. 
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that a meaningful search over the whole of the claimed scope is 
impossible. Consequently, the search has been carried out for those parts 
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related homologous compounds, i.e. those indol derivatives where the 4- 
and 7-position are not substituted, R4=H or alkyl and the 6-position can 

The applicant's attention is drawn to the fact that claims relating to 
inventions in respect of which no international search report has been 
established need not be the subject of an international preliminary 
examination (Rule 66.1(e) PCT). The applicant is advised that the EPO 

^" International Preliminary Examining Authority is 
normally not to carry out a preliminary examination on matter which has 
not been searched This is the case irrespective of whether or not the 
Claims are amended following receipt of the search report or during any 
tnapter II procedure. 
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